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Hardened, 
Honed Seats 


for tough 
throttling 
service 


Fig. No. 558, bronze globe valve, 200 Ibs. WSP, @ 550°F., 400 Ibs. WOG, non-shock 


A plug-disc and seat so hard they can Remember, in throttling service a 
crush scale between them and still close valve’s stem, plug-disc and seat must 
tight. A stem that absolutely will not withstand the most abusive wear. Rely 
gall or seize. The combination is ina on the toughness designed into this 
rugged bronze valve designed for tough OIC line to give you extra-long service. 


throttling service...the OIC 558! Specify the modern 558 where you need 


Both plug-disc and seat are stainless bronze globe valves for throttling. 


steel, heat-treated to more than 500 Write for Form No. 1001 which de- 
Brinell hardness. Their seating surfaces 


are ground and honed to an accurate, 


scribes this valve along with the entire 
OIC 500 line, including composition 
smooth, bearing finish. The stem is OIC disc and spherical disc globes, angles 
alloy-40, a sturdy bronze which won't and check valves. 


gall or seize. Call your OIC Distributor. 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 


FORGED & CAST STEEL, BRONZE & IRON, 


A LV E S LUBRICATED PLUG VALVES 
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MACHINING 


Citaberg 


Machining stoinless stee! pressure vessel! for nuclear installation 


another 
P.P.4&E. service 
which contributes to 


flo, 


HIGH-TEMPERATURE 
HIGH-PRESSURE 
PIPING 





n flange for power piping 
sted tangents and 


ed bend fabricated 
igh Piping shops 


y of the type 


s advantageous 
applications 
sible the 


e 


The machining of components for high- 
pressure, high-temperature piping, pres- 
sure vessels, and related equipment re- 
quires special skills and specialized 
equipment. Pittsburgh Piping has the 
trained, long-experienc ed machine opera- 
tors and the proper equipment for this 
work. Machining is an important phase of 
our complete service in the shop fabrica 
tion and field erection of piping systems 
for central stations, processing plants, 
and nuclear power installations 
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arbon Stee! Piping Forged Piping Materials 
ast iron Fittings Headers 
ast Stee! Fittings Manifolds 


nrome-Moly Piping = Pipe Bends 

mate wan: AND EQUIPMENT COMPANY 
‘ Sends Welded Assemblies 158 49th Street — Pittsburgh, Penna. 
Expansion Bends Weided Staniess Stee! Tubing 
fianges Weiding Fittings 4 ‘ . “ 
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A date long to be remembered as a milestone 
in our expanding nuclear technology. On this day, 
after many months of scientific investigation, plan- 
ning and construction, the Experimental Boiling 
Water Reactor reached full power generation. 


This reactor, dedicated to the peace and 
prosperity of mankind, employs a promising new 
system for the generation of power from nuclear 
fuels. Operating on a direct steam cycle, it elimi- 
nates the need for intermediate heat exchangers 
and permits operation of the reactor at a pressure 
no higher than that required for the turbine gener- 
ator system. 


The primary advantage of this “direct-boiling” 
reactor is the simplicity of the reactor itself and 
associated power system. In the simplest terms, 
the reactor is operating as a boiler. Nuclear energy 
liberated by a chain reaction heats the uranium 
metal fuel plates, which, in turn, transfer the heat 
to the water around them. This is diagrammatically 
shown in the sketch at left. Part of the steam pro- 
duced, at the proper pressure, is used for the 
generation of electricity. 


The continuous removal of corrosion products 
from the water in the reactor vessel is the function 
of the reactor purification system. This all-stainless 
steel system removes water from the bottom of the 
reactor and, after cooling, delivers it to the ion 
exchange columns. The resin exchange beds re- 
move all ionic impurities. Purified water is then 
pumped back with the feedwater. This ion exchange 
system consists of two Graver rubber-lined, mixed- 
bed units, 20” dia. x 84” high, having four inches 
of lead shielding and weighing about 18,000 
pounds each. 


Graver algo furnished a second separate ion 
exchange, or demineralizing, system for the treat- 
ment of makeup water. That system has two rubber- 
lined, mixed-bed units, 24” dia. x 9’0” high, and a 
complete regeneration arrangement. 


Although only a small part of an important 
project, both of these systems had to meet. the 
extremely high requirements of engineering, con- 
struction and performance required in all Atomic 
Energy work — another example of Graver's high 
engineering standards for water treatment 
equipment. 


Industrial Department: 1-311 


GRAVER WATER CONDITIONING CO. 


Division of Graver Tank & Mtg. Co., Inc. 
216 West 14th Street, New York 11, N. Y. 
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NGINEERS’ PREVIEW 


© PULSE-TAKING of the engi- 
neering profession is also going on 
apace through the National Society 
of Professional Engineers which 
has just turned up some fresh facts 
about salaries and other job con- 
ditions. 

Studying 6,407 engineers em- 
ployed by consulting firms — as 
distinct from owners and partners 

NSPE finds that median monthly 
salaries for eight grades of engi- 
neer employees are as follows: 
$358, $433.55, $504.40, $582.12, 
$657.70, $768.89, $947.02, and 
$987.54. These figures do not in- 
clude payment of bonuses — a com- 
mon practice in consulting firms. 

Most of these engineers worked 
a 40-hr week, but 5.8 per cent 
worked less, and 28 per cent worked 
from 41 to 44 hours. “Fringe’’ 
benefits festoon the picture. 

The Society's report is available 
at $1 a copy, from 2029 K St, NW, 
Washington 6, D. C. 


© SOCIETE Electro 


Nucleaire has announced in Brussels 


Cooperative 


the signing of a formal contract with 
Westinghouse Electric International 
Co, for an 11,500-kw atomic power 
plant which will provide Belgium 
with electrical energy by the end of 
1959. The unit will 
latest advances in pressurized watet 


embody the 


reactor design and will utilize slightly 
enriched uranium oxide as fuel. It 
will be installed near Brussels at Mol, 
center for the country’s atomic re 
search. Power generated by the plant 
will be delivered to the ‘‘grid”’ or 
electrical transmission system that 


serves the entire country 


© LOOKING over the engineering 
educational scene with an apprais- 
ing eye, the Engineers Joint Council 
reports that the 1956-57 school 
year drew one of the largest fresh- 
man engineering classes on record 
(second only to the 1946 class). 
EJC finds that in the main our engi- 
neering colleges have comfortably 
absorbed this bumper crop of 
would-be engineers, and that there 


is no evidence that qualified stu- 
dents are being turned away, The 
Council's survey, Engineering Edu- 
cation Facilities, 1957 (report 104) 
is available at 25 cents a copy, from 
Engineers Joint Council, 29 W 
49th St, New York 18, N. Y. 


© BIGGEST TURBINE GENERA 
TOR yet to be contracted by the 
Elliott Co ts a 33,000-kw unit for 
Corn Belt ( ooperative ol 
lowa. Elliott's Ridgway Division has 
also been awarded a contract for two 
42,105-kva, 128.6-rpm vertical hy 
draulic turbine-driven generators for 
installation at Fort Peck Dam, Garri 


Power 


son District, Corps of Engineers 


Cost is $1,826,421 


© ROBERT F. McCAW has joined 
the POWER ENGINEERING edito- 
rial staff as an associate editor. This 
adds another powerful member to 
the expanding POWER ENGINEER- 
ING force. 

McCaw has had broad and varied 
experience in both public utility 
and industrial power engineering 
fields. Typical of the jobs he has 
held are those as division engi- 


Associate Editor 
Robert F. McCaw 


neer, chief electrical engineer, con 
struction superintendent, assistant 
plant manager and facilities ad- 
ministrator, with such concerns as 
Interstate Power Co, General Cable 
Corp, Radio Corporation of Amer 
ica and National Broadcasting Co 





Before the war he managed his 
own electrical contracting business 
and during the war was electrical 
superintendent, chief electrical en 
gineer or project manager on four 
major defense projects 

He is a 
was educated at the Missouri School 
of Mines 
from which he received a degree of 
B.S. in Electrical Engineering, an 
ROTC commission in the Corps of 


native of Missouri, and 


(Missouri University), 


Engineers and later an honorary 
professional degree. He is a mem 
ber of ASME; AIEE; NSPE; AIPI 
(charter member and national vice- 
president); Theta Tau engineering 
fraternity; Incorporated Plant Engi- 
neers (England); and International 
Conference on Large Electric Sys 
tems (CIGRE, France). He is also a 
civilian consultant to the Depart 


ment of Defense 


lramatl 


© UNDERLINING | th 

rowth of the Province of Ontario 
ent announcement by On 
ncrea th 
Richard | 


Toronto 
ot the 


YF Station in 

WwW, Making it one 
irgest thermal power plant 
i from the present 

ty will be made by 
200 ,000-kw units 

of the largest exten 
to a powell plant 
to the station will 


| 


il onstructed by Ston 


who buile the existing 


© 75th BIRTHDAY of the Wm 
Boiler & Mfg Co is being 
celebrated by a change in corporate 


Bros 
name. The firm will now be known 


as Bros Incor porated 


© CHANGES AT HARVARD Uni 
versity in engineering personnel have 
been announced effective September | 
Prot. Harvey Brooks 
McKay Professor of Applied Physics, 
will become the Dean of Engi 

Physics. He 
Vleck 


reseat h at 


who ts Gordon 


new 
necring ind Apple | 
John H. Van 


ume his 


ucceed who 


plans to re 


mathematical physics 


Harvard in 
Albert 
McKay 


ing, will 


if I nvit 


Haertlein, who is Gordon 
Professor of Civil Engineet 
continue as Associate Dean 


eering and Applied Physics 


© NAME of Union Carbide and 
Carbon Corp has been shortened 
to Union Carbide Corp, effective 
May 1. Names of three divisions of 
Union Carbide have also been 
changed. Carbide and Carbon 
Chemicals Co has become Union 
Carbide Chemicals Co; Linde Air 
Products Co is changing its name 
to Linde Co; and Carbide and Car- 
bon Realty Co will be known as 
Union Carbide Realty Company. 


© VU. S. COAST GUARD and the 
Union of South Africa are among the 
latest customers for solar energy put 
Both have ordered full-size 
solar Hoff 
man Electronics ¢ orp of Los Angeles 

The 


onvertet 


to work 


energy converters trom 
installation, a 
300 silicon 


about 13 


Coast Guard 
mounting Over©r 
olar cells, will supply 
watts to be used to power a flashing 
light in Angeles Harbor 


solar converters for South Africa will 


Los Two 
be evaluated there for use in remote 


telephone lines 


© $50,000 for fire protection is an 
important part of the picture for the 
i the St. Lawrence 
Power Dam. Carbon dioxide sys- 
tems will protect the 16 air-cooled 
60,000-kva generators, oil storage, 
service and purifier rooms, and two 
high voltage cable pump rooms. 
Supplier of these systems is Walter 
Kidde & Co. 

For the generators, the layout will 
consist of four electrically-operated 
systems, each using 53 75-lb cylin- 
ders of the fire-smothering gas. The 
systems are interconnected so that 
three banks of cylinders can act as 
a reserve to back up the fourth. Each 
system has switches and trips built 
into its piping that are actuated by 
the passage of gas. When thrown, 
they secure generator ventilation, 
shut off all electrical power, sound 


section of 


alarms 


© A NEW CODE for 
practices and pro edures to be used 
attract 


recruiting 
by employers seeking to 
engineering seniors, has been adopted 
by both the Society for 
Engineering Education and the Mid 
west College Placement Association 


American 


It is designed to prevent the irregu 
that have de 
available trom W 


larities and abuses 


veloped and i 


Joseph W 


retary, ASEE 
University of Urbana, Ill 
Price is 25 cents a copy, or 15 cents 


Leighton ( ollins, Se" 
Illinots, 


a copy in lots of 50 or more. Price 
for five is $1 


© EDWIN J. SCHWANHAUSSER, 
vice chairman of the Worthington 
Corp, recently was awarded an hon- 
orary Doctor of Engineering degree 
by his alma mater, Stevens Institute 
of Technology. Mr. Schwanhausser 
has been closely connected with 
the power engineering field’all his 


Edwin J. Schwanhausser 


life. While an 
college, he worked 
Worthington’s Harrison plant. 
When he graduated with a degree 
of Mechanical Engineering in 1915, 
he joined the company permanent- 
ly. As superintendent of erection, 
he installed the condensers for the 
first unit of Hell Gate Station in 
1922. In 1929, he became manager 
of the Buffalo Works. He was made 
vice president in 1939, president 
in 1955 and vice chairman in 1957. 


undergraduate in 
summers at 


© MOST COMPREHENSIVE su: 


the profession 


vey of engineering 
ever undertaken is the objective be 
hind the appointment of a joint task 
the Joint 


Council 


group from Engineers 
Council and the Engineers 
for Professional Development. Chair 


the new committee is Dr 


Barker, chairman of the 


and 


man for 

board of the Research 

president of EJ¢ 
Drawing on a fund of $50,000 ap 


( orp 


propriated by the two societies to 
the the 
mittee’s assignment is to design a 
financing th 


initiate survey, new com 


specific program for 


survey. Their proposal is expected 


soon 





DE LAVAL 


BARREL TYPE 
BOILER FEED PUMPS 


Modern central stations use 


Three ten-stage De Laval high pressure barrel type boiler feed 
pumps, are on the line at the Deepw iter Station of the Atlanti« 
City Electric Company Shown above is an aerial view of this 
station located in Penns Grove, New Jersey at the southern end 
of the Jersey lurnpike. Each pump delivers 675 gpm to the 
boiler for a total flow of 685.000 pounds per hour. Each pump 
operates at 1762 psi with temperature at 287 F., and is driven 


by a 900 hp motor 


When it came time to modernize one of thei existing facilities, 
Atlantic City Electric ¢ ompany and Gibbs & Hill, Ine., consult 
ing engineers, chose two similar By | ival pumps to serve 


a new 79.000 kw generator 
S« nd jor De Laval 


IMO Pumps For Fuel Oil Service Bulletin 1506, which 
Also doing an important job in this Atlantic City Electric contains helpful data. 
Company station are De Laval IMO screw type positive 
displacement pumps. They supply fuel oil to the burners 


round the clock 


Boiler Feed I -uMps 


LAVATI STEAM TURBINE COMPANY 


rie 


’ Nottingham Way, Trenton 2, New Jersey 





——WHAT THEY TELL US 


CORRES 
Buda 


information 


POUR HUNGARIAN 
PONDENT, 


pest, 


Lorfit Kuti of 


whose request for 
on the use of aluminum for condenser 
discussed in these col 


July 


tubing was 


umn n the issue, writes 
letter 
papers of W.A 
and EK. D. Verink 


hand, and | hasten to 


Your accompanied b 


Pollock, R. A. W 
duly t 


expre to vou 


came 
best thanks for your kind 
ou gave ton 

data 


tion oy tre 


ing care 
xtra thant for the 
meerning the eor po 
aluminum alloy 


Immediately after | thor 
tudied all the 


and drew 


receipt 


oughl literature 


the alun 


STRAIGHT. The 
comes trom 


Bergen, 


Pe GETTING IT 
clarification 


North 


following 


(; tobert Koch of 


‘ 


Having been associated with the 


planning, design and construction o 


the St. Lawrence Power Project for 


nearly three years, | feel qualified to 


tatement which ap 


, 
Prerieu 
POWER 


correct certain 


peared in the Kngineer 
ection of your April issue of 
bE. NGINEERINE 

] You state “all the 


draft tube 


ave been delivered to the sit« 
Sault Power 
Long Sault was the 
which dried 


means of a major 


liners | 


of the Long tation 
that 


rapid 


note 
of the 
month by 


Please 
rare were 
up last 
cheme Sault 


river diversion Long 


will henceforth be the 


name of the 


built just 


ite of the former 


pillway control dam being 


downstream of the 
the St Lawrence 


rapids as part of 


Power Project pines Long Sault 


Dam will have no power generating 
facilitic l am sure you meant to sa 
that the draft 
tallation at the 
Power Plant, 


to as the St 


liners are for in 
Barnhart | 
referred 


tube 
land 
recentl also 
Lawrence Power Dan 
that 


publishing 


It is unfortunate ou and 
man ithers in the field 
continue to use the old term “St 
Lawrence Seawa instead of St 
Lawrence Power Project when re 
ferring to the 
These two 


undertaking 


generation of power 
project are eparat« 
based on separate au 


thorization eparate financing, and 
are being built b 
namely the St. L 
Development Corporation 
Power Authority of the 
New York, re 
tion and power 
(3) The Baldwin-Lima-Hamilton 


furnishing eight of the 16 


eparate agence 
Seaway 
and the 


State of 


awrence 
for naviga 


pectively 


Corp is 


turbines to be installed in 
half of the interna- 
tional power house; Allis-Chalmers is 
upplying the other eight. Each tur- 
bine is rated at 71,000 hp, for a total 
of 1,100,000 installed hp on the U.S 
ide of the border, duplicated by a 
imilar installation on the Canadian 
ide. Each of the 16 American tur- 
matched with a generator 
57,000 kw, or 60,000 kva at 
95 per cent pf. Sorry, but you slipped 
tated that “the eight 
will produce 120,000 hp.’ 
Please accept the preceding in the 


hydrauli 


tne American 


bines | 
rated at 


vhen ou 


yenerator 


pirit of constructive criticism 


Thank you, Mr 


Koch. 


> HUNNICUTT'’S A HIT. We mean, 
of course, the start-up 
problems In power plants, by J. H. 
Hunnicutt, which have been appear- 
POWER ENGINEERING. One 
letters on this is from 
superintendent 
Light Co, of 


articles on 


ing n 
of the 
John H. Humphrey, 
of Carolina Power & 
Waterville, N. C 
l am enjoying the articles on initial 
operation of the new power plant by 
J. H. Hunnicutt wondering 
if this series could or would be pub 
lished in booklet when 
pleted | wa a with the 
operating group of two large power 
a“ tudy of the 
would have been of great 


latest 


and wa 
form com 
ociated 
plants and articles 
prior to thi 
help 
We've received many similar com- 
ments and are giving careful consid 
eration to the idea of republishing the 
booklet form. If we do it, 
you plenty of warning. 


eries in 


we'll give 


PCALLING ALL CONDENSER 
EXPERTS on behalf of W. Cronin 
of the Bord Solathair An Leictreach- 
ais (Electricity Supply Board) of 
Dublin, Ireland. Mr. Cronin 
written us 


has 


We are at present investigating the 
in the mechani 
cal design of turbine condensers for 
from 20 to 60 mw. We should 
you could let us 
and data on the 


latest ce velopme nt 


output 
be much obliged if 
have some references 
following 

a) Condenser design 
supports, 
and 
study 


arrange- 
baffles 


dimensions 


ment of the tube 


and material used, 
based on an economic 

b) The general specification of 
condenser tubes, and heat treatment 
when the tubes are expanded at both 


ends as compared with tubes that are 


packed; and methods used to allow 
for expansion of the tubes, when 
fixed Also, the thick 
ness generally used for tube walls 

c) The trends in the 
auxiliary equipment and whether the 


at both ends 
design ol 


tendency is to use steam jet ejector 


and the number of 


installed 


or water ejector 

condensate pump 

We're assembling an 
Mr. Cronin and would like to include 
data and references contributed by 
readers of this department. Please 
send us your for this Irish 
question. 


usually 


answer to 


ideas 


> WE DO IT, TOO, writes Joseph 
A. Fischer in regard to our article 
April issue) on the calibration and 
testing of meters as done at the St. 
Clair Station of Detroit Edison. 
Fischer is performance supervisor at 
the Burlington Station of the Public 
Service Electric and Gas Co of New 
Jersey. He tells us: 
We have a similar device for the 
ealibration of differential meters and 
I thought might be 
interested in our 


readers 
photo ol 


your 
seeing 
setup 

The 
setup 
our test setup is the use of an open 
head on the flow We believe 
that this permits a more positive zero 
differential by being certain 
that the bell is resting on the stand- 
pipe; secondly, that the water legs 
on both sides of the meter are alway 
identical by adjustment of head tank 


between the 
and 


only difference 


mentioned in the article 
meter 


check 


located on the 
Finally, it permit 


to overflow point 
open head device 
internal adjustment 
tion 
Advantage 
are identical with those mentioned in 
However, I would like to 
have cut our meter 


during calibra 


in using the test stand 
the article 
mention that we 
calibration manpower time by about 
50 per putting the test 
tand in 1955. Material 
and equipment for the test stand cost 


cent ince 


service in 


approximately $500 


Front and rear view of flow meter test 
rack used by Burlington, N. J., Station 





How 
Steam Trap 
Standardization 
reduces 
Installation 
and Maintenance 


Work and Cost 





No Bypasses Needed. Traps can be replaced bd 
in a couple of minutes by uncoupiing the 
unions and installing a “spare” trap com- 
plete with proper length pipe connections 
and half unions 


HEADER 
VALVE 
-40 
40-60 
60-150 
CAPACITY #0-2% o°0*/HR 
Nores 


DIMEN S!ONS SHOWN ARE FOR 
MINIMUM SPACE INSTALLATION 


IN LONG FUNG - PIPE TOBE | 
PITCHED TOWARD TRAP. ro) 
TRAP TOBE INSTALLED 

BELOW ORAIN POINT \F 

POSSIBLE IF NOT POSS'BLE, 

A CHECK VALVE MUST BE 

INS TALLEO ONINLE T SIDE 

or TRAP 


L OF MATERIA. FOR TYPICAL STEAM 
i 
¢ r AP - ARMS 
Ane? “5. - 
4 GATE VALVE = S<8D 20 we 
‘GLOBE VALVE SC RD - 200% ws 


GATE VALE SC 20 
“CHEL K VALVE LRO- 200" wh = 
90° Keo 
1g 9F STREET UL 
4% UNICN-2000% 
DKET NIPPLE - 50H BO-SEAMLEDS ASTM 
SHORT NIPPLE SCM 60 SEMLESS ASTM A- 55 
4 SHORT NIPPLE “SCH 80 STAMLESS ASTM AS) 


«4° 1G NIPPLE - SCH 60 - SEAMLESS ASTM A; 





4». Standardized hookup includes test valve for trap 
testing, strainer, blowdown valve for cleaning trap, shut- 
off valves and unions for quick replacement. 


Reduced 


ar with Armstrongs 


Trap Maintenance Costs 
$25,000 per 


Major reductions in steam trap installation and maintenance 
work and cost can be achieved by standardization on one 
make of trap which, in turn, permits standardized hookups, 
A major chemical company reports an annual maintenance 
saving of $25,000 since installing 4000 Armstrong traps accord- 
ing to the drawing and photograph shown here, Additionally, 
trap parts inventory is reduced and purchasing is simplified, 





Traps of a Size Interchangeable. Note that exact dimensions 
are given for the pipe fittings, including nipples connected to 
each size of trap. When a trap needs repair, the unions can be 
uncoupled, the trap lifted from the line, and a “spare” carrying 
identical pipe connections slipped in place. In as little as one 
or two minutes, a faulty trap is replaced. It is then repaired 
and takes its place as a “spare” 

$25,000 Trap Maintenance Saving. Records on the A rmstrong 
trap installation described here show that the cost of repair 
parts was approximately $10,000 less annually than with the 
traps previously used, Reduction in maintenance labor brings 
the total saving to $25,000, per year. And, fuel savings attribu- 
table to the traps are at least equal to the maintenance saving. 


‘he 
ing tthe 
LTT) 


maintenance costs ask for the Armstrong Steam Trap Book 
containing complete data plus selection, installation and 
maintenance recommendations. Call your local Armstrong 
Representative or write. 


Te ARMSTRONG MACHINE WORKS, 8108 Maple Street « 


FOR COMPLETE INFORMATION on the traps that slash 2 


Three Rivers, Michigan 


a 


* ARMSTRONG STEAM TRAPS 
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now fully 


YARWAY | REMOTE BOILER 








With the addition of the new pressure com- 
pensator described on opposite page, full- 
scale accuracy of water level indication is 
provided not only at “‘working pressure”’ but 
also at all other boiler pressures. 





The Yarway Remote Indicator now offers 
completely accurate readings of the boiler water 
level under every operating condition, 





For complete information on Yarway 
Indicators and pressure-temperature com- 
pensation, write for Bulletin WG-1814 and 
new compensator supplement. 





YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 








NOTE: Ask about the application of Yarway 
Indicators for 900 psi and higher pressures under 
Boiler Code Case 1155 (two indicators in place 
of one of the two required gage glasses), 








ood way 


ee eel 





compensated 
WATER LEVEL INDICATORS 


ADVANTAGES OF 
YARWAY PRESSURE COMPENSATOR 


1. Compensating mechanism is applied to 
the Yarway indicator without change in 
internal construction of the indicator. 


2. Well-known dependability of bourdon 
tube insures reliability and long life. 


3. Trouble-free operation because linkage 


is simple and direct. 


4. For maximum sensitivity, the indicator 
pointer is mounted on jewel bearings. 


5. Rugged shock-resistant mounting carries 
weight of compensator mechanism without 
burdening the pointer mechanism. 


6. Boiler conditions are readily simulated 
for check of instrument calibration at oper- 
ating pressures, with remainder of indicator 
system under atmospheric pressure. 


7. Application of pressure-temperature 
compensation for density changes in boiler 
water insures desired accuracy of level indi- 
cation at all operating pressures and at all 
points on the pointer scale, 





Model showing mechanism of Yarway Pressure Com 
pensator. Placed between indicator operating and 
indicating elements, the compensator mechanism 
corrects the level indication by changing pointer travel 
to compensate for variation in water density due to 
changes in boiler pressure. 


(Not shown) Yarway Remote Hi-Lo Alarm Signals (lights 
and/or horns), operated by the Indicator. May be 
placed at any location in the plant 

(Not shown) Yarway Electronic Secondary Indicator to 


provide duplicate reading at any other location. Same 
size and appearance a$ primary indicator 


to Apecify remote Liquid Level indicators. 
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Latest unit for Burlington Station, year of sustained performance, proved 
Public Service Electric & Gas Company that natural circulation boilers can 
has a capacity of 1,350,000 Ib of operate easily with drum design pres- 
steam per hr. Comprehensive circula- sures of 2800 psi, for throttle con- 
tion tests on this unit, plus more than a ditions over 2400 psi. 


B&W NATURAL CIRCULATION BOILERS ABOVE 2600 PSI DESIGN PRESSURE 





NO. DES. PRESS.) THROTTLE| TOTAL REHEAT 
NAME OF UTILITY ae STATION ___| Units po | PRESS. psi; TEMP. F | TEMP. F 
Twin Branch ! 2650 2335 940 900 


Public Service Electric & Gas Ce. le Burlington t 2700 2350 | 1100 1050 


Public Service Electric & Gas Co. = Linden 

Seuthern California Edison Co. - Huntington Beach 
Virginia Electric & Power Co. sai Bremo 
International General Electric Company Chiba 
Memphis Light, Gas & Water Div. Thes. H. Allen 
Detroit Edison Co. St. Clair 
Virginia Electric & Power Co. Portsmouth 
Seuthern California Edison Co. Mandalay : 
Pacific Gas & Electric Co. Pittsburg : 

TOTAL CAPACITY SERVED 


indiana & Michigan Electric Co. 


~ 9700 | 2350 | 1100 | 1050 
“2400 | 1050 | 1000 
2400 | 1000 | 1000 
00 | 1060 | 1010 

~T 3053 «| 1053 


2400 | 1050 | 1000 
3400 | 1000 | 1000 
2400 | 1050 o 
2400 | 1050 








wo] na] ae] ao) | ae! we) nd! oe | oe 



































If You 
Are Considering... 


2400 PSI THROTTLE CONDITIONS 


You'll Want to 
Investigate BaW’s 
Unique Experience 


There’s a reason why so many progressive utility 
companies and their engineers, thinking of turbine 
throttle conditions of 2400 psi, have turned to 
B&W. It is the unique record of performance of 
B&W high pressure natural circulation boilers. 


Simplicity of installation and operation has been 
brought to high pressure steam generation by B&W 
natural circulation boilers. They have lower oper- 
ating costs because no machinery requiring power 
and maintenance is needed for circulation. 

Long range operating experience — since 1939 — 
has been gained with natural circulation high pres- 
sure boilers operating above 2000 psi. Operators’ 
success with natural circulation boilers is due to the 
B&W Cyclone Steam Separator, and a design which 
makes liberal use of outside downcomer capacity 
and provides proper balance of makeup and riser 
tubes. 

Clean turbines are an extra plus value. Cyclone 
Steam Separators not only maintain good circula- 
tion, but, used with Steam Washers, they maintain 


exceptionally clean turbines. At one plant, where a ( 


B&W Radiant Boiler has been on the line con- 
stantly for a year, the turbine manufacturer reports 
that the turbine is the cleanest high pressure unit his 
engineers have ever seen. And tubes in the high duty 
part of the furnace are as clean internally as the 
day they were installed. 

B&W first designed natural circulation boilers for 
operation at drum pressures over 2000 psi nearly 
20 years ago. Today 86 B&W natural circulation 
boilers with these high design pressures are in 
operation and 52 more are being built. 

The Babcock & Wilcox Company, Boiler Division, 
161 East 42nd Street, New York 17, N.Y. 


G-445-C$ 


BABCO 
é WILCOKe. 


. 


BOILER 
DIVISION 
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ALLIS-CHALMERS STEAM 





ONE OF THREE Allis-C halmer , steam 
turbine ger erator units ina large 
brewery. This 5000-kw condensing 


automatic extractior impulse unit 





generates electricity as a by product 


sieam 


Utility 


Institutional 


A MINNESOTA cITY supplies busi 


ness district and residential heating 


LARGE QUANTITIES of steam are required for heating, laundry, and 
other services. These 3000-kw Allis-Chalmers non-condensing, automatic ex 
traction turbine-generator units supply steam at two pressures as well as 


steam, and electric power with this 
recently installed 7500-kw conden 
sing, automatic extraction steam tur 


le owe 
bine generator unit electric power 


THIS 5000-kw condensing steam 
turbine generator unit was designed 
to meet the special requirements of a 
nuclear power plant. In addition, 
Allis-Chalmers supplied the switch 
gear, condenser, pumps, motors and 


Nuclear 
Power Plant 


other auxiliaries 





TURBINE GENERATOR UNITS 











odern Power Plants 


Condensing ...non-condensing 
and automatic extraction units are 


available for wide range of services 


TILITIES, breweries, textile mills, medical insti- 

tutions, and a nuclear power plant enjoy the low 
installation and operating costs of Allis-Chalmers 
WA-Series steam turbine generator units. 

These modern, compact units complement the most 
modern plant design. They are built in NEMA ratings 
through 10,000 kw... AIEE-ASME preferred ratings 
to and including 16,500 kw. 

Users of these Allis-Chalmers turbines enjoy an 
important advantage. “Big turbine” features are incor- 
porated in their design. 

For example, the centrifugal-type speed governor 
is the same type used in large Allis-Chalmers steam 
turbines. Steam seals are the same labyrinth type used 
in turbines up to 300,000 kw. Removable external 
glands, high chrome alloy steel buckets and nozzles 
are other features. The 16,500-kw units with hydro- 
gen-cooled generators have the same type of hydrogen 
seals as used on the large sizes. 

Unit shipment with rotors individually locked in 
place cuts installation time and cost. Foundation cost 
is reduced because oil piping and generator air coolers 
are above the floor line. 





PROCESS STEAM in a synthetic yarn plant produces 


electric power as a by-product with this 5000-kw non- 
condensing steam turbine generator unit. 


GET MORE FACTS on these economical units. Call your nearby A-C office 


or write Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin 


A.5437 


ALLIS-CHALMERS 
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Custom Features, 


Standard Sizes, 
Advanced Design 








DOUBLE WALL, PRESSURE-TIGHT CASING. The 


faelsliialial 


for pressure fing 


* Doers in the $12 


casing is designed to assure INe-time tightness with mi 


firing permits the elimination of an induced draft fan w PMelitctalelelilme)el-lae]) 


Tale | relate Mualelisliclalelala-Mi asl ti Mm @elaliialiailclamaelil ili; Mol Meielalel-lalMmitis(:t Mi elela d-le intl > 


ly by welded steel panels, 4 inches of high quality 


an outer steel casing 


latir g mate 


formed as shown to provide adequately for 


elale Mott 10lacMe lil eli: Sigal ism Mol meal -le i Melt Melle MislcMilelalilt) ma quire ra | 


re firing are assured by this double-wall construct 


HIGH STEAM QUALITY 
Equipped with a large 
60-in steam drum, the 
VU-55 has generous water 
capacity and steam reservoir 
space. C-E drum internals 
assure high quality steam at 
all ratings, 


TANGENT FURNACE 
TUBES. The VU-55’s furnace 
tube arrangeme nt provides 
complete heat-absorbing, 
water-cooled protection on 
all furnace walls. Furnace 
maintenance is minimized, 
refractory expense is elimi 
aloLi-te Malle LMelsticld olilelsMaeli-t) 
per sq. ft. are higher. 


STREAMLINED EXTE- 
alel: The over-a 
appearance of the 
VU-55 reflects the 
aalelal Mel its designer 
to achieve a com 
pletely unobstructed 
casing, while retaining 
elelctelUleli-Melaa-t) Mm aalcl 
ever required and 
every facility for 
convenient opera 
tion. There are no 
outside downcomer 
10] 91:1 ke lale Mist Melt l at} 
from air heater to 
burners are beneath 


acm Atlaile a Milele)i 


TANGENTIAL FIRING. More than 20 years of application experience 


have established the exceptional advantages of tangential firing. About 


90 percent of Combustion’s large utility installations use this advanced 


method of firing. Flame streams from the four burners impinge upon one 


another at high velocity, as shown, creating a turbulence unattainable by 


any other nalchialele Mel) Tatars | The result is rapid relate | complete combustion. A 


the gases spiral upward, they sweep all furnace heating surfaces, assuring 


a high rate of heat absorption 


The VU-55, newest of the C-E line of Vertical 
Unit Boilers, represents the closest approach to 
central station performance yet achieved in 
standardized boilers in its capacity range 

Its design combines a number of time-tested 
and service-proved features, such as Tangential 
Burners, double wall, pressure-tight casing, and 
tangent furnace tubes. In addition, this bottom 
supported unit requires no outside supporting 
steel, is economical of space and streamlined in 
appearance. 

It is available in 5 sizes for capacities from 
50,000 to 120,000 Ib per hour. It is designed for 
3 pressure ranges (250, 500 and 750 psi) and 
can be equipped with a superheater to provide 
temperatures up to 750 F. Either a tubular or a 
regenerative air heater is available. 


The VU-55 Boiler is symmetrical in design, 
performs efficiently over a wide range of output, 
and is easy to operate and maintain 

It is, in fact, the boiler with the custom fea 
tures and the advanced design. 


Combustion Engineering Building 

200 Madison Avenue, New York 16, N. Y 

Canada: Combustion Engineering-Superheater Lid 

all types of steam generating, fuel burning and related equipment; nuclear 


reactors; paper mill equipment; pulverizers; flash drying systems; pres 
sure vessels; soil pipe 
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Here’s the latest air-handling 


~ 
vs 


LABORATORY TESTED CENTRIFUGAL COMPRESSOR 
DELIVERS 330,805 POUNDS OF AIR PER HOUR! 


With the trend toward higher pressure requirements, \meri 
can Blower has designed and built centrifugal compressors to 
furnish air for cyclone fired boilers. These compressors incorpo 
rate the use of a horizontally split, welded steel volute casing 
variable inlet guide vanes, welded steel impeller of the shrouded 
type with impeller shaft supported by two journal bearings 
plus a Kingsbury thrust bearing arranged for positive forced 
feed lubrication, This highly efficient compressor is driven by a 
1000 HP, 1800 rpm, induction motor, delivers 330,805 pounds 
of air per hour at a static discharge pressure of 67.5 inches 
wate! gauge 


Like every American Blower single-stage centrifugal compres 
sol 10 to 2250 HP —this compressor has been completely 
tested in accordance with the A.S.M.E. Power Test Code, Such 
testing guarantees the mechanical operation and performance 


ol all American Blower compressors 


Outstanding features 1) Improved scroll shaped casing design ’y Unob 
structed long diffuser passage converts velocity energy into pressure contrib 


Cutaway of typical utes to quiet operation 4) Annulus packing minimizes recirculation of gas 
American Blower sin around impeller inlet. (4) Removable inlet nozzle for accurate alignment of 
rle stage centrifugal annulus packing. (5) Aero-dynamic design of impeller blades for high efficiency 


COM Presso lounge like 6) Welded-steel baseplate “stress relieved” prior to machining 





equipment from American Blower 


AIRFOIL FAN HAS ADVANCED DESIGN 
FOR HIGH EFFICIENCY, LOW OPERATING COST 


Featuring a functionally designed airfoil blade, American 


Blower's improved Airfoil Fan is the industry's best in the non 


overloading-horsepower type of centrifugal fan 


That's because smooth interworking ol improved streamline 
wheel rims, and housing minimizes turbulence, resulting 


inlets 
consumption. I he non-ovet 


in higher efhciency, lower power 
loading-horsepowet characteristic makes it possible to select a 
driving motor close to the fan horsepower 


Why not talk to an American Blower sales engineer about 
your requirements, His knowledge of air-handling applications 
can prove invaluable to you. Call our nearest branch office, o1 
write: American Blower Division of American-Standard, Detroit 
32, Michigan. In Canada: Canadian Sirocco products 


matching 


Special design of the airfoil blade and 

AMERICAN BLOWER E treamline inlet are tl top features of American 
: Blower Airfoil kan dielormed, reintorced, and 

welded blade ire © trong, extremely efficient 


double-inlet Airfoil bans are available in 


Single mal 
1,000,000) clm 


an i/f aad for olume up to 
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Ross Exchangers and Condensers perform 


This layout of a modern steam Condenser? It’s there. Feedwater Heater? It’s there. 

power plant could be yours today Blowdown Exchanger? It’s there. Fuel Oil Heater? It’s 

or a blue print of your future there. Now look over the machines and other equip- 

one. It could be a central station ment that require oil cooling the Diesels, air com- 

or an industrial plant. The inter- pressors, turbines, transformers, boiler feed pumps. 

related equipment could represent all of your needs, There’s a Ross Exchanger to serve every one of them. 

part of your needs or more than you need The compressor cylinder-mounted intercoolers, the 

From the standpoint of heat exchange and condens hydraulic oil coolers for the stoker drive, the jacket 

ing equipment, however, this one fact stands out water coolers for both engines and compressors, the 

firmly: Regardless of the function and the condition, tank suction heaters ... on it goes from one end of 
there's a Ross Exchanger and Condenser to meet every the plant to the other. 


power plant requirement. See for yourself. Surface Where does the list end? It doesn’t with Ro: 











O safety 


valves 











boiler and 
*“Perheate, 


























numerous services in the modern steam power plant 


Standard or special, primary equipment or machine 
components, large or small, one of a kind or dozens 
alike, Ross Exchangers and Condensers are designed 
and built for optimum performance in every type of 
service within the modern steam power plant 

And of this you can be sure: A Ross engineer, in 
consultation with yours, not only has the most to offer 
in the way of equipment, but the most in experience 
too. The name Ross is renowned in the power genera 
utilities, industries, institutions, major 


tion field 
buildings, engineering and contracting firms through- 


out the world. 











Complete literature on specific products will be 
mailed promptly at your request. Write: Ross Heat 
Exchanger Division of American-Standard, Buffalo 5, 
N. Y. In Canada: American-Standard Products (Can 
ada) Limited, Toronto 5, Ont 


2 trevels 
terson,” 





OURTERY POWER MAGATING 
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REPUBLIC’S JOB 
at 
Kyger Creek: 


| 


Wer 
CULL; 





control five 
1,400,000 Ib./hr. boilers 


—automatically 


Kyger Creek Power Plant of the Ohio Valley Electric Corp 
produces a million kilowatts for our national atomic program 
— which makes it one of the most critical power plants in 
the world. 

To keep each of the five huge boilers at top efficiency at 
all loads, it is necessary to regulate 7 coal pulverizers, 14 
burners, 2 F.D. fans, 2 I.D. fans, and many shut-off and regu- 
lating dampers as if they were a single unit. The Republic 
load sensing combustion control with the ‘Electronic Master’ 
keeps tabs on all these inter-related functions. This system 
makes sure that every change in steam flow is countered 
with the corrected fuel, air and draft settings before the 
load change produces a change in steam pressure. A follow- 
up pressure control system makes final corrections in control 
signals (if needed) to hold pressure fluctuations near zero 


Kyger Creek Plant is unusually efficient (7 lb. steam per 
kwhr) and is one of the country’s largest steam plants, but 
the Kyger Creek combustion control problems are the same 
ones encountered in any plant striving for stability and peak 
efficiency. Republic's experience with plants of all sizes, all 
pressure and temperature ranges, and all load characteristics 
is your best guarantee of getting all the premium perform- 
ance built into your major equipment. Never assume any 
proposal is best until you have checked with Republic 
engineers; they can save you operating, performance and 
maintenance problems for the full life of your plant. 


One of the five control centers where an “Electronic Master” 
automatically integrates data and master-loads pneumatic power 


operators throughout the unit. Manual operation of any function 


can be taken over by the man on duty at a moment's notice 


Primary air and coal to each pulverizer (7 per boiler) is pneumati 


Electronic Master,” which always 


cally adjusted to each load by the 
holds the desired fuel/air ratio. Electronic 
adjusted to regulate the portion of total fuel fired by each pulver 
An fuel 


divide the coal in the desired ratios among al! pu 


2adings can be remotely 


izer electronic fuel splitter and totalizer automatically 


lverizers in oper 
from the 


ation, permitting the addition or removal of pulverizers 


line with minimum disturbances 








To permit furnace pressure regulation witk 
1.0 


through the furnace pressure and air flow regulators. |.D 


ut upsetting combustion 


air supply fans (above) are interlocked with the F.D. fans 


fans are 
needed only 5% of the time. All fans are constant speed with inlet 
vane controls, and can be isolated by means of remotely operated 


shutoff dampers 


REPUBLIC FLOW METERS CO. 


A Subsidiary of Rockwell Manufacturing Company 


2240 Diversey Parkway 


Chicago 47, Illinois 
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Jrackoseff Shipment 


That’ 
by ERIE CITY 


@ A truly modern conception of the boiler-burner-control 
package fire tube steam generator. Manufactured, 
assembled, wired, piped, and factory fire tested — 


ready to go to work when it reaches your plant. 


Behind this Erie City package unit is the 
manufacturing skill and engineering know-how 
acquired through more than a century of producing 
large, high pressure, water tube and fire tube 
industrial power boilers. 

The FT is conservatively designed, having 
five full square feet of heating surface per 
developed horsepower. Peak ratings are easily 
attainable with no undue strain on the 
boiler and its attendant high 


maintenance costs. 


For a complete description of the FT 


write for Bulletin, SB-563H. 


















Responsibility 
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cau defend ou Ente City for sound euginccnug . a 


RIE CITY IRON WORKS: éx 2. 


TEAM GENERATORS © SUPERHEATERS * ECONOMIZERS © AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS © PULVERIZERS 
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No Sludge ...No Scale 
No Corrosion in this boiler 


Opened for inspection, this large boiler drum shows the ‘mole! an mol) -4m olen te! -, 
results of a year’s attention to good water treatment: 

nothing! No sludge, no scale, no corrosion Ready to fclelelen’,)-¥e-4-m8-1 4-180, 4) a 
go back on line without even a wash-out Down time 

and maintenance minimum, fuel economy and operating 

efficiency tops Thanks to The Nalco System of Water ' and for: 

Treatment, and good plant control practices PROCESS ANTIFOAMS AND COAGULANTS 

Nalco System treatment includes proper water essen anem eanan canment 

treating chemicals plus continuing Nalco service that 
assures effective protection for your steam and water 
system-—from raw water intake through condensate ION EXCHANGE 


PAPER MILL PROCESS CHEMICALS 


return lines 
WEED AND BRUSH CONTROL 
For prompt action and straightforward assistance on 
, COMBUSTION CATALYSTS 
any water treatment problem, call on Nalco 


NATIONAL ALUMINATE CORPORATION 


4 West 66th Place . Chicago 38, Illinois 


PETROLEUM CATALYSTS 
FUEL OIL STABILIZATION 


CANADA; Alchem Limited, Burlington, Ontario | Olt WELL AND 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA REFINERY CORROSION CONTROL 
The Flox Company, Inc., Minneapolis 3, Minnesota 
ITALY: Nalco Italiana, $.p.A. SPAIN: Nalco Espanola, S.A. 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 


~ ple SVvVSTEM . oe SERVING INDUSTRY THROUGH PRACTICAL APPLIED SCIENCE 
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INSTRUMENTS AND CONTROLS 
101 Supervisory Control — Cen 


tralized, economical control of widespread 
emote oper ations is iwccomplished by 
the Synchro-Scan supervisory control sys 
is described in 12-pp Bulletin 240 


This svstem controls operation ot 


tem 
P2A 
iny combination of pumps, Vv ilves, circuit 
breakers and other devices, and it utilizes 
plug-in components. Bulletin is gen 
erously illustrated and designed to show 
how this system is developed irom & simple 
to more complex form. Includes data on 
signal transmission, standard 

Builders Providence, Inc 


means ol 


LC CESROTIECS 


102 Dynamic Process Control 

Bulletin Gi 102 24 pp describe = dynam 
control systems designed to program and 
regulate one or a number of transient 
variables in a process with high accuracy 
Although this bulletin’s main emphasis is 
testing, application in 
illustrations 


on aeronautical 
ind diagrammatic 
transients may be 
CDC Control Services, Ine 


lormation 
show how 
processing 


controlled in 


Bulletin 
control in 


103 Pneumatic Control 
A130, 44 pp, on pneumati 

struments general 
control theory, Describes in sim 
plified terms and 


discusses automat 
in detail 
illustrations basic con 
cepts of narrow band proportional reset 
and reset plus derivative con 


Also 


control, cascade control 


derivative 


trol actions covered are selective 
ind ratio control 
Descriptions of pneumatic recording and 
indicating controllers are included, as well 
is data on sensing elements, final control 


elements, accessories. The Bristol Co 


104 
I welve pp 
digest ol 


Instruments and Controls 

Publication 57-687-297 pro 
vides a specifi sitions of com 
pany's instruments and controls. Cover 
flow 


sis Instruments 


temperature level ind 
Fully illustrated 
The Hays Corp 


pressure 
gas anal 
includes selection chart 
105 Pressure Regulators 
1011, on flow regulators, provides selection 
data with photos on three principal types 
Also illustrated 
suggested ap 
A steam capacit 
sIZe 1s 


Form 


of main valves and pilots 
by line drawings are three 
pli sitions ol regulators 
table for the selection of main valve 


ilso shown Engineering Co., In 


106 


Spence 
Flow Meter Selection sulle 
tin 110 offers a handy means of s« lecting 
the proper flow meter. A die cut disk 
serves to indicate pressure and tempera 
ture limitations of rotameters 
is well as their flow « ipacit 
indicated meter in turn is tied into brief 
page with 
literature 


company 8 
ranges. The 
description on in Opposite 
relerences to detailed 


brooks Rotameter Co 


107 


Bulletin 72 
toring systems, describes various standard 
ib-assemblies and thei 
ints grated 


more 


For Temperature Monitoring 
S pp, on temperature mon 


irrangement to 
mm one, full temperature 
stem lor capacities 


Individual 
i diag im show 


monitoring 8 to severa 


hundred 


ire illustrated and 


points components 


how 


ELPFUL BULLETINS 


the ire adapted to meet individual need 
Bulletin gives operational detail 
specifications. Thermo Electric Co., In 


108 Air Rate Indicator The Au 
tate Indicator Letter contains complet 
mai 


details on company’s line of air rate 
cators featuring packless or © ring sealed 
valves. Further details on the packle 
valves, which are with toggle or 
screw type actuators, are given in Bulletin 
1000 and Supplement 1. George W. Dah! 
Co In 


109 Malfunction Detector A li 
vice that protects rotating and reciprocal 
anticipating any mal 
Bulletin 600-1 

typical appli 
specifi ation ind 
ordering information. Fielden Lostrument 
Div., Robertshaw-Fulton Controls Co 


110 pH Electrodes — Wight-pp bul 
letin S6-5 features pH electodes for labora 
tory and portable pH meters, Bulletin i 
written in simplified chart form, indexed 


available 


ing machinery by 
funetion is described in 
Describes different 
includes 


models 


cations, and 


ind illustrated, de sigere d to aid in selecting 
of correct electrodes. This is one of a five 
bulletin package including information o 
several pH meters. Scientific [Instrument 
Div., Beckman Instruments, In 


MECHANICAL 
POWER TRANSMISSION 


111° Parallel-Shaft Gearmotors 
Sulletin 60-2 is a 24-pp booklet cover 
compan 8 expanded line of parallel shalt 
gearmotors in built-in and motor-coupled 
types. Profusely illustrated 
vides full deseriptions and specific 

for units from '¢ to 60 hp. Load cap 


ind torque tables are included, alse « 


yulletin 


ings illustrating standard mounting 
tions. Electra Motors In 
112 Belt? — |; 


10D 


What's In a \ 
formative litth Booklet 
describes raw materials 
V-belts Natural and 
cotton nthetu 
cables 


l6-pp 
ised in produ 
nthetice rubb 
rubber chem 


und # cords 


cals and steel used in compar 
line are 
material's role in the final product 


year Tire & Rubber Co 


113° Variable Speed Belts J 
pp Bulletin 1640-B1 P gives feature 
the Worthington (,00dyear variable 
belts, listing sizes and providing an inte: 
change list showing number of the bel 
corresponding with other manufacturer 
belts Key to number coding for V-belt 
identification is also provided in the | 
letin. Worthington Corp 


subjects for explanations of eact 
{ | 


pen | 


t 


PUMPS, COMPRESSORS 
114 Controlled Volume Pumps 


Sulletin 553-1, 32 pp, gives 
and design features of compan motor 


epeciiicatior 
driven controlled volume pumps desig 
lor precise metering and pumping of 
rosive liquids against Standard 
ind modified models and their application 
ire shown. A voted to 


preseure 


section we ce 


data and charts with recommendations for 
materials selection and usage, other ref 
erence information. Milton Roy Co 
115) Screw Pump Six-pp Bulletin 
8-206 describes basic construction and de 
sign of a line of standard pumps, 
double external bearing and gear type, and 
double external be wring ind gear hopper 
type Features are illustrated through 
utaway views and dimen 
ions are tabulated. Warren Pumps, [Ine 


116 Flow Control 
log SOO describe four 
proportioning 


screw 


ipproximate 


I welve pp Cat 


i | 


models ol 
pulnpe ior Uses 


positive propor 


precision 
requiring 
tioning of flow in range of 0 to 730 gph 
\aterials of capacities and 
pressures are shown for each Diaphragm 
their features 
valves 
valves for 
imeluce 


wetuUrale ind 
construction 


valves int discussed ina 
noted \ plastie 
diaphragms features 
temperatures to S00 | ind 
covering dia 


section on and 


pla ti 


material chart 


diaphragm 
Hills-Me¢ 


phragm selection 


117 


services 


mina Co 


Pumps Versatility of 
s offer to designers of 


Plastic 
which plastic 
heavy duty pumps is pointed out in a 
bulletin entitled Fough Pumps For 
Tough Jobs A table listing characteris 
tics ol selected plastics 1 Vanton 
Pump & | quipment ( orp 


118 > Air for Industry Bulletin M 
SI, is a d4-pp engineering catalog on com 
pan M-line industrial air compre 
(hives capacities spect ition ind typical 
ur requirements from 200 to 2000 
illustrated 
cutawave and sketche thi 


MSOTS 


data tor 


with photos 


hp. Generous 
book discusses 


design leature major components, auto 


control, lubrication tem, motors 


Four 


slong with 


riatie 
ind drives 
detail 
hon Phe Cooper 


119 Air 


ing data on 


model ire pore vented in 
und dimen 


Bessemer Corp 


pace plats 


Compressors lungineet 
Channel-flo motor 
balanced 
presented in pp 
ign ind operation 


compan 

OmMpressor eaturing opposed 
p ton construction are 
Form 1547. Details of ce 
ive illustrated with photo 
culawa view nad 


cluded 


drawing nad i 
pec itiones are in 
; 


Inger oll fand 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte 
nance problems. To order, use the 
handy Reader Service Cards pro 


vided on pages 123-124. 











120 Diesel-Engine Compressors 

Integrally-built diesel-ongine COMpressors 
ure shown in & pp Form 5204 The 
combine i four-cyele \ angle 
diese! ind the slow 


compressor on a single 


tnt 
featured 
heay aut 
peed horizontal 
crankshaft without use of coupling mech 
iniam. Advantage 
liseussed. Ingersoll-Rand 


engine 


ind design features are 


SEALS 


Seals ( slog B54 Os 
tock with ma 
ympanying stoc! ind C/K part 
Prefacing list im 
diable lor u along mem 
ber melding sirvi leathers svi 
stomer mpregnated leathers 
thout 


22 «vil 
) 


ete ol seals carried in 


l 
} 


number ection ot 


maveriai iV 


( onpor ela 


permit ‘ I ecatior 





1 23 Feed 


1 
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at 


125 
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14 at 


tit (jl 


27 On 
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omy 


1 
p 


| 
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29 


Pump Seals 


mechan i 


Det 


ELECTRICAL 


Drives 
ond che 


Motors and 
crite 
1 motor 
inns 
eription 
ctlorist 


' ¥ 


Distribution Transformers 
1HoOL A ‘ 


High Frequency Transformers 


Ping offer 


P257H 


pp 
Oompa 
riahie tranastormer 


Centers 
leseripti 


Control 
manila 
chal 


trol 


enter 


Center 


criin 


Motor Control 
A407 A 21 


Aluminum Bus Conductor 
i | im | il rithititt 


280-pp | 


130 


Heavy Duty Relays — ¢ —— te 
intormation 


8s line of MP 
und FMP 
relays is 
Diagr 


well 


bout compan 
pole 
duty 


pp bulletin 


interchangeable multiple 
fixed multiple 
this 
dimensional drawings is 
photos and eit included 


Arrow-Hart & Hegeman Iclectric Co 


131 
( italog 


mation on 


pole heavy 
ontained in ims 
and i“ 
The 


sitions 


Battery, Power Connectors 
GB6, 32 pp, contains infor 
hatter connect 


ors 


power 
connector md =hewy jut connectors 
und allied appli tions \ 
itions are illustrated and 
ind dimensional dia 
ire itt 


industrial 
appli 
lesenbed and photo 
plug inal 
m kleetne Co 


lor 
Variet ol 


gram ol receptacles 


lided, ¢ 


132 Power 
D721, & pp, tel through 
installation how 
sets help maintain ¢ lectrical power! 
Ihe full line of stand 
ted with hp and kile 


sterpillar Tractor Co 


ain 


Form 
and 


Protection 
pictures 


for 


“tor company s diese! 


electric 
auring emergenck 
iL electric set i lie 


itt ratings. ¢ 


WATER, WASTE HANDLING 
133 Water Treatment Systems 
t lor water 


DPhre« protective reatments 


Vater treat 
und 
eribed in 


omplete 


tem potable 


ippl 
ment ve" tre brine 
thi 
details ol 


included 


itment 
trent ire cle 


t DILL ( 


hustrats 


iter ment 


pplication 
Wi 

134 (Operation ol 
compan iutom filter is 
described in this &pp illustrated bulletin 
Applications and typical 
detailed 
The 


eontrol are 
tern Chet 

Valveless Filter ! 
iti VAIVCICRS 
operating condi 
ind diagrams nd photos 
Permutit Co 


tions are 


included 


135 


\ general description of 
ine of waste treatment equipment is con 
tained in &pp Bulletin 315-11. [t outlines 
methods of treatment, including 


Waste Treatment Equipment 
COMpany si 


varlou 
removal 


ind flota 
industrial 


removal, sludge 
flocculation 


grit 
Kimnming 


creening 
etthng 

hquipment lor sewage or 
hain Belt Co 


hion 


plant is covered, 


PIPING, TUBING, FITTINGS 
136 


itest 


Pipe Containing 
rmation 
ind fittings, this &-pp 
pres 


Plastic 


inte 


On 
technical 
pipe 
' whe 


on pressure 
rated plastiu 
let ine 


ire drop through plasti 


tables on 
pipe 
temperature ratings different sizes, 
ind recommended pumping depths. Fig 
ires are given on three grades of polye thy 
75-lb and 100-lb 

of plastic pipe 
installation pro 


complete 
pressure 


lor 


here pipe standard wall 
Booklet provide 
installations and explains 


cedure. ( 


137 
Phe-1W 
th nad 


PVC py 


pieture 
rane Co 


Sulletin 
prope t 


PV¢ 
12 pp 
chemical re 

ind fittings designed for process 

Plumbing and installation data 
ll as pipe fitting 
and in 


Pipe, Fittings 
describes ph 


sical 


‘stance ol company 8 


N¢ and 


dimension 
formation brand 


nt. Corning we Wor 


138 


dimensions lve 


roces quip 
proce equiy 


On Steel Piping Provided in 
Data Card 138-B are twe 
y dimensior lata for 16 


minal size 


» tables 
“IZeOs oO 
lor #1 
outer 
und 


covers 


ile howing 
wall thickness 
table 


tions 


ta Pp other 


ASMI wenn 


veig! 


ASTM 


show ing 


title, grade, type, and analysis for various 
ind stainless steel pipe used 
pressure and 
Products 


‘ iarbon alloy 
for high temperature high 
other The Tubulas 


Div., The Babeock & Wilcox Co 


139 Pipe Fabrication 
ing Fabricated”’ is the 
bulletin, which illustrates equipment 
terials and processes, including pipe bend 
ing facilities welders, x-ray machines 
heat-treating pipe and fittings 
inventories lacilities lor u 


The 


SeTVviCces 


How Pip 
this 16-pp 
mia 


title ot 


IThaces 


other 
piping 


and 
curate, quality 
Flori Pipe Co 


140 Friction 
pocket slide cale 
figuring water pipe and 
friction Data for water 
standards ol 


the H 
Those | 


lor determining 
Inetion 


the « 


fabrication 


Phis 


lor 


Calculator 
data 
stock 
pipe 


drauli 


j 
lator 


gives 
paper pipe 
losses iret 
based on 
[netitute 

stock pipe 
opposite side of 
on test data 
ries a table of equivalent lengths of new 
straight pipe for valves and fittings for 
turbulent flow. Allis-Chalmers Mfg. Co 


141 Steel 
Covered this 
tolerances for both 


paper 
on the 
based 


This practk il tool also car 


shown 


iiculator, are 


Tolerances 
data chart 
seamless ind velded 
nd 
pipe 
Kives 
voll 


rubing 
on convenient 
ure 
imless 
tubing ind 
tolerances in detail and 
in OD and ID 
& Co., Ine 


mechanical tubing wd = 
welded stainless steel 
| x plains 
permissible variations 
ovality. Peter A. Frass« 
142 Pipe and Tubing Manual 
Products from % to 40 in. OD 

scribed in this 48-pp book. Full 
show company 8 production 
control procedures ind the 

Trentweld is told 
vith pipe 
bpp sitions 


ure «le 
color 
ind 


photos 
stor 


qualit 
ol company 8 Contour 
briefly 
ind tubing for high pressure 
ind dairy equipment 
others Also chown 1s large 
diameter tubing pulp mull stock lines 
wists disposal! systems in chemical indu 
stacks ete \ 
tubing 


Trent 


Separat ections deal 


beverage mechani 
cal equipment 


lor 


section is ce 


lables 
Tube Co 


exhaust 
to titanium 


tries 
voted 
ranges 


cover 


=I FAL corrosion 


143 On Packaged Fittings 
on a packaging concept for 
steel pipe fittings are presented in 


Data 
forged 

Sulletin 
PF-1-57. Gives quantities of each type and 
size of each fitting packed in the variou 
ach « 


stem ol 


new 


dimensions of ¢ irton 
weights. This packaging sy 


urdboard cartons within larger ship 


sizes of cartons 
and 
unit 
ping Cases is reports d to protect fittings in 
ins of stocking 
Porter Co 


transit and provide 
W-S Fittings Div., H. kK 


144 Welding Outlets 
easily installed branch 
pressure ve ase] ind 

Bulletin CP 
ind 


ind socke 


Couplet 
connections 
pipelines 
1-57. Pro 


Spec hes 


tanks 
ire deseribed in 
vides complete dimensional 
tion data on secrew-end t-welding 
ind on a “W-deg elbow 


detail ure melides 


H. K. Porter Co., Ine 


types Couplet 
Installation 


Fittings Div 


1 W-S 


VALVES, TRAPS, STRAINERS 
145 


folder 


Brass Valves Deseribed in thi 


ire bras OM positlon-c ise 


inigle ind 
phasizes adv 
range 
water, air, on 
the ens 


broad 


pietures vitl 


change composition lise 
without removing 
Also shows other 


gives sizes and dimensions 


the 


line 





Mead-Morrison 
means modern material handling 


When you buy a Mead-Morrison 
Tower, you can be sure of MODERN 
design to meet today’s demands for 
effective design and efficient opera- 
tion. Note these Mead- Morrison char- 
acteristics: 


Sturdy Construction . . . demon- 
strated by the many installations that 
are giving trouble-free service year 
after year, 


Speedy Unloading... exceeding the 


specified hourly rate in many cases, 


Simple Operation . . . all grab 
movements controlled by only 2 con- 
veniently arranged latched levers, 


Smooth Control . . . new standards 
of ease and smoothness in both free 


digging and clean-up, 


Specially Engineered for Each In- 
stallation . . . by a long experienced 
organization backed by complete 
manufacturing experience. 


Mead-Morrison engineers will be 
glad to help you plan your un- 
loading facilities or give advice on 
increasing the capacity of your pres- 
ent equipment. 

ALT TT 


Mead-Morrison Rope Trolley Stationary 
Coal Barge Unloading Tower recently in- 
stalled at the Meramec, St. Louis, Plant of 
the Union Electric Company of Missouri. 
The tower has a capacity of 600 tons per 
hour (throughout a barge), and is equipped 
with a 7-ton Mead-Morrison Grab Bucket. 
The plant also has a Mead-Morrison Barge 
Haul System which works in conjunction with 
the tower. 


_MEAD-MORRISON 
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dust control too expensive for your plant? 


A CHEM-JET SYSTEM COSTS ONLY 
1/10 AS MUCH AS OTHER METHODS 


A Chem-Jet Liquid Dust Control System can be job- 
engineered and installed in your plant for about 10% of 
the cost of any dust collection system. This is not merely 
an idle claim; it can be proved by actual dollar comparisons. 

There are many reasons for Chem-Jet’s low cost. The 
basic reason is method: Chem-Jet stops dust before it be- 
comes airborne. There is no collection or filtration . . . and 
therefore, no expensive enclosures or ducting. Chem-Jet 
works right out in the open, to suppress dust right at the 
source area . . . at crushers, conveyors, etc. Operating costs 
are counted in pennies. Dust-free operation is guaranteed. 

This unique method of dust control is fully explained in 
illustrated Bulletin CJ-1. Send for your copy today. 


Johnson© March 
DUST CONTROL ENGINEERS 


1724 Chestnut Street, Philadeiphia 3, Pa. 


CANADIAN REPRESENTATIVES: G. F. Sterne and Sons, Ltd., Brantford, Ontario 
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146 Relief, Back Pressure Valves 

Bulletin 357 describes company’s chemical 
rehef valves wd = bach pressure valves 
Ciives complete speciications including 
capacities ol 1 standard sizes ‘ ! 

4 and | in. Dimensions and materials o 
onstruction are detailed. Milton Roy Co 


ee 

147 Engine Stop Valve Kight-pp 
bulletin S-3A describes company’s cush 
ioned automatic engine stop valve ce 
ined to automaticall shut down the 
turbine, compressor, 0 engine in tue event 
ol overspeed or Tuna va\ Provides typ il 
installation diagrams, shows various trip 
ping mechanisms, explains sequence ol 
operation. Includes parts list, dimensions 
Crolden-Anderson Valve Specialty Co 


w 

148 Steam Specialties Guide 

Sixty-pp Catalog 69 contains descrip 
tions, illustrations, dimensions, capacities 
ind prices covering steam traps, strain 
ers, separators flash separators reducing 
valves, block steel valves and engin 
stops. Condensed tables give concise 
presentation of steam trap pressures, ¢ 

pacities and orifice sizes, Other features o 
the book include “how to” pages on sele« 
tion sizing ind soinestallation of tr ip 
Hlustrated parts breakdowns tips of 
‘team trap trouble shooting. ¢ ompan 

Hydro-Flex line of traps is covered ir 
detail, including ¢ \planation of operating 
principle, Strong, Carlisle & Hammond 


COOLING, HEAT EXCHANGING 
149 Heat Ex hangers — This I6-pp 


revised catalog presents data on shell and 
tube heat exchangers for a wide range 
process, refinery and power plant applica 
tion. Bulletin features an engineering se 
tion giving practical suggestions on de 
termining heat exchanger requirements 
Space is ilso devoted to thermal standards 
ind reference data ind information on 
floating head, removable bundle designs is 
included. Condenser Service & leongineer 


ing Co., In 


150 Oil Coolers — Bulletin 120 dk 

scribes single- and two-pass oil coolers for 
cooling fluids in lubricating, power and 
Processing appli itions Includes data on 
design and Gperating features, maternal 
specifications, sizes and dimensions, plus a 
handy sizing guide. A nomograph for de 

termining logarithmic mean temperature 
difference, together with simplified design 
equations permits rapid approximation ol 
mut for the \« by. Sehutte and Ko« rting ¢ 0 


HOSE, ASSEMBLIES 


151 Flexible Metal Hose Catalog 
ID-100A is a 12 pp condensed catalog or 
flexible metal hose An excellent references 
hook, it gives recommended pressures 
temperatures and specific uses for which 
each type is suited. Various types are 
deseribed and illustrated, including seam 
less, corrugated type and interlocked type 
with or without pac king, as well as style 
of couplings. Universal Metal Hose Co 


152 Water Suction, Steam Hose 

These two catalog sections describe com 
pany’s lines of water suction and steam 
hose Operating data and specifications on 
five types of water suction hose for indus 
trial use are covered in one section. The 
second covers five types of steam hose 
B. F. Goodrich Industrial Products Co 


153 Hose and Retractable Duct 
Kight-pp Bulletin 70 gives prices and com 
plete information on company’s hose and 





Get SAFE, QUICK 
CONTROL at Low Cost 


Allis-Chalmers No. 120 Series Algae- 
cide eliminates fouling of cooling 
tower systems by algae and slimes 


Check the many exclusive advantages of 
Allis-Chalmers No. 120 Series algaecide 


Easy to introduce into the system by means 


of pump, drip feed or manual feed. No ex- 
pensive feeding equipment required 


Safe to handle. Even in concentrated form, 
it is no more than a mild irritant to skin, 
eyes and mucous membranes 


Low toxicity to fish or animals 














Non-oxidizing 





Inhibits corrosion 


Dosage is independent of organic, am 
monia, or nitrogen content of makeup water 


No loss on passage through tower 


Proved effective in field use 


A L LI S- HH A LM b R Ss Only 2 to 5 ppm required for effective dos- 


f age of most organisms 
fy 


Water Conditioning 


If you 
have a problem with plugged pump strainers, coated heat ex- 
changer tubes, coated slats in cooling towers, call your nearby 
A-C office, or write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin, for Bulletin 28X8434. 4 


ALLIS-CHALMERS <**> 


A 5442 
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ELLIOTT 
STRAINERS 


assure “trouble-free” clean liquids 














proved themselves in power 
ing objectionable olid that 
ne and damaged equipment, 


ELLIOTT TWIN STRAINERS 
TYPE A, for water and other liquids 


nce one strainer 
ther is removed 
4’ for 125 
Strain- 

to \lso 
nan ially- 


+’ to 24” 


TYPE V, for lube oil, fuel oi!, viscous 
liquids 


TYPE K SELF-CLEANING STRAINER 
for removing large amounts of foreign 
matter in water 

ntinuou ly 


standard 
train- 


TYPE F SINGLE STRAINER 
where flow can be interrupted for 
cleaning 


containing large 
hatch | 
te 4 for 

to 


rOocessces 


' ! é District Othice or 
Accessorie partmen Jeannette, Pa 


ELLIOTT Company EE 


ge s"s 
STEAM TURBINES «¢ MOTORS e GENERATORS «¢ DEAERATING HEATERS e EJECTORS e CON- 
DENSERS « CENTRIFUGAL COMPRESSORS ¢ TURBOCHARGERS « TUBE CLEANERS ¢ STRAINERS 
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retractable duct. Photos illustrate applica 
tions and methods of cutting, bending and 
coupling. Selection data included. The 
Flexaust Co 


154 Hose Ends, Assemblies 

This 40-pp catalog incorporates detailed 
information on bulk industrial hose, pet 
manently attached hose assemblies, swaged 
hose assembles and ends, hose end swivel 
wlapters sssembl mstructions and im 
stallation data. Charts for hose agent 
selection, hose specifi itions and hose end 
identification are included, as well as data 
on maximum working pressure, prool-test 
pressure minimum burst pressure tule 
materials reinforcement temperature 
range and types of hose ends, and detailed 
issembl Instructions for reusable hose 


end The Weatherhead Co 


INSULATION 
155 insulation Specifications 


Phis set of six specifications covers appli 
cation ol Foamgla insulation for indus 
trial equipment and piping Keach booklet 
contains tables of suggested thicknesses 
detailed drawing of installation proce 
dures, insulation supports and recom 
mended — finishe Booklets cover: low 
temp equipment and piping (below 70 F 

medium temp equipment and piping (70 
to 212 1 high temp equipment and pip 
ing (over 212 I dual temp equipment 
ind piping 10 to 400 I underground 
piping; and insulation on spheres, Pitts 
burgh Corning Corp 


156 Pipe Insulation Specifica 
tions for Mono-Kover, a slit, one-piece 
sectional type mineral wool pipe insulation 
that snaps into place, are presented in 
this bulletin. Besides describing insulation 
properties of the material, bulletin ex 
jains and illustrates application methods 
Phermal conductivity is shown for tem 
peratures throughout operating range (to 
S50 | Avatlable facings are listed, and 
tables give thicknesses recommended to 
nsulate pipe sizes from % to 24 in., a 
cording to temperature and type of ap 
plication. Baldwin-Hill Co 


VENTILATING AND 
AIR CONDITIONING 


157 Utility Sets Sulletin S314 
52 pp, on compan s Siroceo utilit set 

illustrates ind = desernbes variou SI ZA 
ranges and configurations of fan wheels 
ind motors avatlabl Feature ind ad 
vantages of the units are explained. Among 
selection eriteria discussed are space vol 
ume, quantity of fresh air required, alti 
tude and temperature correction, outlet 
velocity, duct size, static pressure and 
tip speed Capacit table ire included 
giving motor horsepower, fan speed range 
ind delivery for a variet ol static pres 
sures. Installation type drawings show 
dimensions. American Blower Div., Amer 
ian-Standard 


158 Air Diffusion Equipment 

Catalog 1-5; 66 pp describes and il 
lustrates company § complete line ol 
grilles and register Profusely illustrated 
with photos wd dimensional diagrams 
the book contains complete engineering 
data including size selector chart ind 
other information for each of the 26 
standard sizes. Waterloo tegister Co Ir 


159 Air Conditioners Pwenty-pp 
Bulletin 6125, on pu kaged all condition 
ers, describes 1957 models in 3- to 20-ton 
capacities. Design features are detailed 


oIINNEERIN 





call KE for plant expansion or new facilities 


made KE a major builder of power facilities 


Faster construction, more efficient 


~ 
~ 
3 
é 
Ww 
O 
Z 


operation, lower costs—these are 
benefits Kaiser Engineers’ ingenuity has 
brought to power projects ranging from 
America’s largest dam to power 


installations for industrial plants 


Experienced KE engineers can take your 
power idea from a gleam in your eye 
through start-up—from economic analysis 


through operator training 


Whether your future power needs are 
thermal or nuclear, call KE. Let KE’'s 





A 475,000 KW power generating facility ingenuity produce real time and money 


engineered and built by KE Savings 


for you 


KAISER ENGINEERS engineers-contractors 


Contracting since 1914 


47tteburgh 


Kaiser Engineers Division of Henry J. Kaiser Company « Oakiand 12, California « New York, f 
Tokyo 


Washington, 0.C., Buenos Aires, Caicutta, Dusseldorf, Montreal, Sydney 
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S @ . gives quick, accurate 
| boiler water level 
reading for each drum 
at new 
automotive plant 


0@ 00 08 00 a 


Close up of one 
Of three panels 
shou m be lou mn 
power plant of 
Chrysler Siamp 
ing Plant, Twins 
burg, Ohio 


oe oe oF oF 


Here, as in thousands of other plants, operators “keep 
tab” on boiler water levels easily, quickly with 
EYE-HYI conveniently mounted on panel or wall 
where wanted 


EYE-HYE is simple, safe, sure easy to read from 
its illuminated green indicating liquid. It is sensi- 
tive to slightest level changes. Has no mechanical parts 

is completely hydrostatic. Set at factory for the 
boiler its orde red for, no adjustments or tampering 
possible on location. EYE-HYEs are available for any 


boiler pressure 


As an extra precaution, if warning signals are wanted, 
EYE-HYE can be equipped to actuate auxiliary lights 
and/or horns in various parts of the plant 





rhere are many uses for EYE-HYE Remote Reading 
Gages. Besides the main boilers, it can do valuable 
service on feed water heaters, waste heat boilers, flash 
tanks, storage tanks, etc. When writing for informa- 
thon, mention your working Steam pressure 


Reliance EYE-HYE 


Remote Reading Gage 


All. Rydrestatic+«Reads like @ tubular glass gege 
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ind illustrated and operating component 
discussed, Physical data for the units and 
major components ire given engineering 
data provided includes capacity curves 
fan performance tables, recommendations 
for V-belt drive selection for low, standard 
ind high speed fap operation in each unit 
pressure drop tables ete. Also included are 
curves for finding condenser water re 
quired for various conditions. American 
Blower Div., American Standard 


160 Pa kaged Water Chillers 
‘Two new series of Flow-Pac water chiller 
small tonnage air conditioners and in 
dustrial liquid chillers ire described in 
t-pp Catalog 560. Covers complete mie 
chanical aper ifications, water te mperature 
ranges, Btu capacities, pressure drop data 
ind applications. Acme Industries, In« 


OTHER EQUIPMENT 


161 Self-Contained Boilers Bul 
letin AD-162, 8 pp describes companys 

complete line of self-contained boilers for 
heating and processing steam or hot water 
Design features and advantages are ce 
tailed and a cutawa view showing flow 
of air in the forced draft system is in 
cluded, Cleaver-Brooks Co 


162 Looking for Good Films? 
Booklet B-7077, 28 pp, 18 a cat ilog of 47 
general interest films, product information 
films and training films available from thi 
company without charge. The 16-mm film 
ire for use b prolession il, business, Civic 
ind other groups. Also included in booklet 
is a description of instruction course 
ivailable to electri itilit companies 
Westinghouse Hleetrie Co 


163 On Lubrication Problems 
Breaking Lubrication Barrier Bulletin 
110, is a i6-pp brochure covering histor 
und development of Molykote line « 
molybdenum disulfide lubricants. Bulletir 
covers physical and chemical properties 
of compound as well as providing charts 
which show its supenor lubricity. Sele 
tion table, appli ition photos ure in 
cluded, as well as a section on bonded 
solid film lubricating coatings. The Alpha 
Vol kote Corp 


164 Hazard Finder Po locate the 
hidden probabilitic s of electricall ignited 
‘ xplosions in pl ints, this ‘Hazard Finder 

is offered. An Spp folder, it contains a 
check list of 15 questions that can help 
determine whether uncontrolled flammablk 
gases, vapors, dusts, liquids and other 
combustible materials are making a plant 
unsale An evaluation of hazard potential 
is revealed after the questions have beer 
unmewered, Crouse Hinds Co 


165 Choosing Pumping Power 
Form DE716 is a 12-pp handbook on 
selecting power for pumping. It contain 
i checklist of features necessar lor eo! 
tinued dep nilalble Ope ration on pulnpin 
jobs Step by step this list covers require 
ments which an engine must have, accom 
panying them with jllustrations and exam 
les of efficient installations. Cats rpill ul 
lractor Co 


166 Ramfeed Stokers Bulletin 
156, 12 pp, illustrates and desenbes ad 
vantages of company s Lo-set ramfeed 
stokers. Prominent attention is given to 
the synchronized combustion controls that 
keep coal feed, forced air and stack draft 
in positive balance. Turbo-aire, a system 
lor amoke control, is also ¢ xplained is Well 
is the Binfed-Ramfeed stoker that con 
veys coal direct trom storage to furnace 
without labor. Canton Stoker Corp 
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ALONG THE RIO GRANDE... 


yore 


The Southwest has become one of the centers of national 
defense. Here, served by the Rio Grande Station of the El Paso 
Electric Company, are Fort Bliss, Beaumont General Army 
Hospital, Biggs Field, White Sands Proving Grounds, Holloman 


Air Development Center and many strategic industrial firms. 


Stone & Webster Engineering Corporation designed and 
built the original Rio Grande Station which produced 49,000 
kilowatts, as well as subsequent additions that raised its 
capability to 200,000 kilowatts. Currently Stone & Webster is 
installing another unit with a capability of 50,000 kilowatts 


Write or call us for information 


which is scheduled to go on the line next year. 
as to how our experience may be 


of assistance to you, 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
New York + Boston + Chicago + Pittsburgh + Houston * San Francisco + Los Angeles + Seattle + Toronto 








How to get maximum combustion 
efficiency... measure both 
combustibles and oxygen 


Simultaneous measurement of both oxvgen 
and combustibles is needed to obtain optimum 
combustion. No instrument that measures only 
one of these two interdependable factors can 


pive yeu the full information necessary. 


Now, Bailey offers two units, each giving a con- 
Larhtsen and simultaneous double check on 
combustion efliciencey: a permanent analy zer- 
recorder which records both factors on a single 
chart: and a new light weight portable unit 


which indicates both factors. 


foth instruments measure: (1) excess air—re- 


HEAT LOST IN FLUE GASES 


garcdle of the fuel or combinations of fuel 
being burned, (2) mixing efliciency of your fuel 
burning equipment by showing per cent com- 


bustibles in the flue gas. 


re 











PER CENT 








ZONE OF MAXIMUM 
COMBUSTION EFFICIENCY 








TOTAL AIR - PER CENT 


Maximum Combustion Efficiency is secured by keeping the sum of Excess Air 


Both units are designed to increase efficiency 
in the furnace operations of the steel industry, 
on glass tanks, cement and lime kilns, ceramic 
and refractory kilns, steam boilers and also on direct and 


indirect-fired furnaces in the metal processing industries. 


on , , 
To prevent your money from becoming waste gas, look 


For portable use — 
HEAT PROVER Analyzer 


The famous Cities Service 
HEAT PROVER analyzer 
is now Bailey built’ and 
sold. Weighing only 25 
pounds, it is a self-con- 
tained automatic analyzer 
including a sampling tip 
and hose plus a thermo- 
couple for temperature 


measurement, 


Instrument dials are dual 
range lor greater accuracy 


and sensitivity. 


Loss and Unburned Gas Loss to a minimum. To do so by the direct method sim- 
ply measure both oxygen and combustibles in flue gas. 


into these two efficiency provers. A Bailey engineer 
will be glad to give you details or write us for product 


sper ifications. 


For permanent installation 
Oxygen-Combustibles Recorder 


The Bailey Ox ygen-Combus- 
tibles Analyzer- Recorder 
coordinates both records on 
one chart. These records 
enable the operator to keep 
fuel burning equipment per- 
forming continuously in the 
zone of maximum combus- 
tion efficiency. Exeess air 
may be reduced to the pommel 
where combustibles begin 


to show. 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD * 


CLEVELAND 10, OHIO 


in Canada—Bailley Meter Company Limited, Montreal 
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ATLAS 
LUNMNITE’® 


C=yate} ial —) at 


ct Ted 4 
tite 


GUNITED STACKS AND BREECHINGS 


e Lumnite-made industrial concretes give rugged resistance to heat 
corrosion, abrasion and thermal shock 
Placement is fast and easy —by guniting, pouring or plastering 
Downtime is reduced to a minimum —service strength is reached 
within 24 hours 
For maximum convenience, use Lumnite-made castables. These ar 
packaged mixtures, ready for use. Just add water, mix and place 
Made and distributed by leading manufacturers of refractories 
For more information, write: Universal Atlas, 100 Park Avenue 
New York 17, N. Y 


* “LUMNITE” 


UNIVERSAL ATLAS CEMENT COMPANY beroftt j trialf that t UNITED STATES STEEL. 
OFFICES: f 1 Vf \ f } / f / 


/ iM 
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Here’s how industries are profiting 


FEED PLANT 


PROVED “DEPENDABLE” IN MODERN FEED PLANT 
Playing a dual role in the manufacture of livestock 
ind poultry feed, this is one of two Union Type 
MH Steam Generators producing steam for proc 
essing milk by-products and for providing space 
heat. Selected “on the basis of good design” by 
Consolidated Products Co. for its Springfield, Mo. 
22,000 \Ib./hr. packaged units are 
have proven very satisfactory and 


plant these 
reporte d to 


dependable sources of steam.” 


‘win A. 
PRINTING PLANT 


PACKAGED AIR HEATER ADDED FOR 85.79% 
EFFICIENCY 

Here's one of the many ways Union can supply 
1uxiliary equipment with a completely shop 
issembled MH Steam Generator to handle special 
needs formerly requiring costly field-erection and 
special engineering. Serving Western Printing and 
Lithography Co., this 20,000 Ib./hr. unit “has 
proven very satisfactory.” Western also adds, “It 
was sold to operate at 85% efficiency and is doing 
that 


ES A ge 
“EFFICIENCY HIGH'’ ON OUTDOOR ASSIGNMENT 
That’s what Davison Chemical Company, Division of 
W.R. Grace & Co., has to say about these two Union Type 
MH Steam Generators. Delivering process steam, this pair 
of 18,000 lb./hr. packaged boilers handles an important 
job in Davison’s large Lake Charles, La. plant which is 
equipped to produce approximately 45,000,000 Ibs. of 
petroleum cracking catalysts annually. Selected because of 
“reputation ... and delivery,” both of the units were shop- 
assembled in Erie, Pa. before delivery to the job site. 


20,000 LB./HR. ““MH" SAVES $12,500 IN YEAR 

Because “construction and design appeared better than 
others and physical size fit into plant,” a 20,000 Ib./hr. 
Union Type MH Steam Generator was installed in the 
Excelsior plant of The Torrington Company in October, 
1955. In short order, the new boiler proved its worth. When 
a second MH (15,000 Ibs./hr.) was installed in October 
1956, Torrington said this about the first: “Estimated sav 
ings for the first year are $12,500, as compared to our old 


coal burning hand fired boilers.” 





with Union Packaged Boilers 


UNIVERSITY 


SCORE “BETTER THAN 80%" ON EFFICIENCY TESTS 
Providing space heat for 14 buildings on University of 
Toledo’s 170-acre campus, two 28,000 Ib./hr. Union 
Type MH Steam Generators also take part in the 
educational process. Utilized for laboratory work by 
mechanical engineering students, these Union Pack- 
aged Boilers are reported to operate at “better than 
80% efficiency.” Says the University, “We get 128 Ibs. 
of steam per gallon of fuel oil as compared to 93 Ibs. 
per gallon with the old boilers formerly used.” 


THRIFTY — LIKE THE PRODUCTS OF ITS USER 

On duty at the Easthampton, Mass. plant of Stanley 
Home Products, Inc., this 35,000 Ib./hr. Union MH 
Steam Generator was selected for “its well-balanced 
design, neat appearance and adaptability to burning 
oil, gas or coal” plus the fact that “design and connec- 
tions permitted the quickest and least costly installa 
tion.” With the MH operating over a range from 5,000 
thru 35,000 Ibs./hr., Stanley reports “considerable 
savings in fuel with an increase in production.” 


ih 


UB 


ONE “MH" LEADS TO ANOTHER 

Tri-Valley Packing Assoc. uses a pair of Union 
30,000 Ib./hr. Packaged Steam Generators. In 1953, 
Tri-Valley’s first MH Unit went to work in the As 
sociation’s Modesto plant. When the San Jose plant 
needed a new boiler in 1955, another Union Packaged 
Boiler (shown above) was picked for the job. Says 
Tri-Valley, “Our selection was based upon our evalua 
tion of the design . and the performance of the 
MH Packaged Boiler installed in our Modesto plant.” 


HOW ABOUT YOU? 
Like more facts on 
MH? 


including 


Union’s popular 
Full details 
cut-away illustrations, 
tube layouts and di 
mension tables for all 
13 sizes (10,000 thru 
60,000 Ibs./hr.) can be 
obtained by requesting 


Bulletin MH-353 


Get the full story by 
mailing this coupon 


UNION IRON WORKS 


ERIE, PENNSYLVANIA 


MAIL your illustrated Bulletin MH-353 to us at once 
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"*Our Turbo Air Blowers 


were often shutdown by motor 


starting currents... until 


we changed to Fusetron Fuses”’ 


“As our Turbo air blowers build up speed there is a back up pressure 
exerted which puts an overload on the motors. Consequently, it takes 


longer for the motors to gain normal running speed. 


“Frequently, the 100 ampere renewable fuses we were using couldn’t 


hold these overloads—and we would have a shutdown. 


‘We were anxious to eliminate these down-periods, but we didn’t want 
to sacrifice safe fuse protection on our 30 h. p., 3600 R. P. M., 220 volt, 


3 phase, 60 cycle motors that power the Turbo air blowers. 


‘We decided to protect these motors with 100 ampere Fusetron dual- 
element fuses. This move proved to be the answer to our problem. Since 
changing to Fusetron fuses we haven’t had any trouble with our Turbo 
air blowers being ‘knocked out’ on motor starting currents.” 


@. D. McGaughey 


ELECTRICAL SUPERINTENDENT, 
Copperweld Steel Company, Glassport, Po 


HERE'S HOW FUSETRON FUSES PROTECT AGAINST NEEDLESS BLOWS 
CAUSED BY HARMLESS OVERLOADS. 


Fusetron dual-element fuses will hold motor-starting 500% 


load § <— 


because they have a tremendous time-lag 400 
" t 


load g 4 
S00% FUSETRON 


kc ad é < 


the motors on a circuit may be started at once—and 200% 


od a 


Nan 
currents or other harmless overloads without opening (10.6 Sec.) 


(19 Sec 
A machine may momentarily stall or be overloaded } 
and Fusetron fuses won't open 

(39 Sec.) 
A motor may be started under heavy load—or all 


: , \ 
Fusetron fuses won't open 111 Sec.) 


Circuits can be loaded nearer to the capacity of 
panelboards and switches without having Fusetron 


fuses open needlessly 


Here's a comparison of time-lag between 
Fusetron and ordinary fuses 


Notice that even at 500% load a Fusetron fuse will 
hold on for more than 10 seconds— while an ordinary 
fuse will open in less than 4 second. Yet, with all 


this time-lag, there is no sacrifice of safety. 


Comparison is based on ordinary fuses with the 
longest time-lag. Figures apply to 30 amp. 250 volt 
size. Opening time on larger sizes and on 600 volt 
sizes is longer. 


Here's an example of how Fusetron fuse time-lag works 

For example: take four 10 amp. motors on a circuit. 
60 amp. ordinary fuses would be used to protect the 
circuit. BUT see what happens when four motors start 
at one time. The starting current of each motor is 
about 60 amps. so the combined starting currents 
would reach 240 amps. 


NER ENGINEERING 





feusTwORTHY mames in 


, CLecrarcas PROTECTION 
E BUSS 


So with Fusetron fuses installed in Mains, Feeders 
and all Branch circuits—shutdowns caused by need 


less blowing of fuses are ENTIRELY WIPED OUT 


At this load 
60 arms rdinar 


1-4 


Th 


' 


Don’t risk losses! One needless shutdown one 
lost motor one destroyed switch or panel one burned 
out solenoid may cost you far more than replacing 
every ordinary fuse with Fusetron dual-element fuses 
Write for bulletin FIS 


For loads above 600 amps.— Use BUSS Hi-Cap 
ee Fuses to coordinate your electrical circuits. 
1BO arny On 600 volts or less, BUSS Hi-Cap fuses have an in 
terrupting capacity sufficient to handle any fault current 
60 amp. ordinary fuse will blow in 6 Se« regardless of system growth 


but Fusetron fuse will hold for 33 Se 

and motors will star They can be coordinated with Fusetron fuses on feeder 
and branch circuits to limit fault outages to circuits of 
origin. Write for bulletin HCS 


Bussmann Mig. Division (McGraw Edison Co.) 
University at Jefferson, SW. Lovis 7, Mo 


Play safe! install Fusetron dual-element fuses and BUSS 
Hi-Cop Fuses throughout entire Electrical System! 
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MR. ENGINEER: 
LET’S FACE THE FACTS... 


How can an 
underground piping system 


be watertight when 


you can’t AIR TEST it? 


oe aes 
° i 
Peat 


Test caps applied to unit ends for air test- 
ing full-welded conduit system, 


WITH 


During air test, conduit field welds are 


\., ‘ checked with soap solution. 
\CW \ 


»%' 


Tested and ready for lowering long lengths. 


YOU can AIR TEST your system... 


The Ric-wil method of making full-welded field closures allows 
the installer to AIR TEST the system prior to completion and 
backfilling. This simple 15 lb. pressure test gives greater assur- 
ance of a tight, leak-proof system. It provides the finest prac- 
ticable protection to the owner against an initial system failure 

and most important, the long range effects of water corrosion. 


Ask a Ric-wil field representative for detailed information 
regarding Air Test procedure or write for catalog covering recom- 
mended field installation details ... and remember, it pays to 
do it RIGHT the first time 


Quality Piping Systems 
. of E xceptionally High Thermal Efficiency 
SINCE 1910 


pacrasnicareco INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 


iw CANADA THE Ric-wil, comPANY OF CANADA LIMITED 
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Niove 15 tons 
ata pass... 


using Allis-Chalmers HD-21 Tractor 


with special 


A special coal-handling blade now available for 
the Allis-Chalmers HD-21 fully uses the tre- 
mendous power and weight of this big tractor to 

move 15 tons of coal at a time. 


HD-21 is coal-handling specialist — With its 
204-hp diesel engine, the HD-21 has plenty of power 
for moving big loads. The hydraulic torque conver- 
ter drive multiplies drawbar pull up to four and a 
half times, automatically accelerates to the highest 
traveling speed conditions permit. The torque 
converter permits climbing steeper grades, 


coal blade 


prevents killing the engine or digging in at 
soft spots, eliminates effort and time lost 
in shifting. 

The compacting effect of a crawler tractor 
is well known. Through repeated trips over 
the coal pile, the 26-ton HD-21 and _ blade 
eliminate voids, prevent spontaneous combus 
tion. The blade is shaped to move coal easily 


with a minimum of coal separation 


Dependability of the HD-21 is assured by 
Allis-Chalmers advanced design 3ox-A Type 
Main Frame, one-piece steering clutch and final 
drive housing, straddle-mounted final drive gears, 
roller bearing truck wheels, through-hardened track 
rails which also mean long life, less maintenance 


re 


and faster repair when necessary. 


Allis-Chaimers HD-21 

tractor has 204 net 

engine hp, weighs 26 tons complete with cable or hydrau 
lically controlled blade. Special coal blade has extra 56'14- 
in. height and 15-ft length, plus boxed-in ends to carry 
15 tons or more at a poss 


For additional information about the HD-21 trac 

tor and coal blade or about the other Allis 
Chalmers tractors, tractor shovels, scrapers and 
motor scrapers — see your Allis-Chalmers con 
struction machinery dealer or write direct to the 


company 


CHALMERS, CONSTRUCTION MACHINERY DIVISION 
MILWAUKEE 1, WISCONSIN 





Now Under Construction... 


8/7. MORE POWER 


New 88,000-kw Yarmouth Station 
will be served by 


TWO (@ STEAM GENERATORS 
































T. meet Maine’s growing demand for 
electric power, the Central Maine Power 
Company is building a new station at Yar- 
mouth which increases total system ca- 
pacity from 470,730 to 558,730 kw. This us UM CONTROL HEADER 
installation will consist of two identical || a a Ml a 
units, each with a rated capacity of 44,000 | 2 eS = dt be 
and capability of 50,000 kilowatts. 


SUPERHEATER 
2%" F “ 
20.2%’ FURNACE DEPTH DATORMATHATE 


Foster Wheeler is supplying the two | : : ) aa 
af re ‘Ty F , is i af > . 2 = = I F SUPERHEATER 
steam pe - rators for this important new — : | INLET HEADER 
station. Each will produce 490,000 pounds ee vars 3 
of steam per hour at 1575 psig design : 3 = 
| Ser | a 
~~ ihe 


P - INLET | 
pressure, 950 F, and will deliver steam to — | | 
DOWNCOMER HEADER 


the turbines at 1250 psig. These units are 


designed for either oil or coal firing. 


With more than fifty years of experience 
in steam generation—and the finest 
modern manufacturing facilities in three [GENERATIVE 
large plants — Foster Wheeler welcomes | ate 
the opportunity to quote on your require- 
ments. Foster Wheeler Corporation, 165 


Broadway, New York 6, N, y. 














for CENTRAL MAINE 


An aerial view of the new Yarmouth Station of Central Maine Power Company, Unit No. 1 
is scheduled to be in operation this year and Unit No. 2, in 1958. During the past decade, 
virtually every kind of Maine business has drastically increased its kilowatt-hour use of 
electric power. The Yarmouth Station will keep CMP well ahead of this growing demand 
— immediately increasing total system capacity by 18% 


FOSTER WHEELER 


NEW YORK * LONDON «¢ PARIS ¢ ST. CATHARINES, ONT 
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CONSTRUCTION NEWS 


wociation, Tt 


Anchorage, Alaska ig ‘ \ ‘ 
eal th hye , received permission from the FV 
where site ha 


} lroclectnie generating plant 


cooper Creek on Alaska’s Kenai Peninsula. It 
ipacit of lo.000 kw and is re 


weal mh initia 


dam, switching ' 


powel! 
! 


t §6.000.000. including 


ime ‘ 


Callf. (it Department of Light & Power is 
dof $6,500,000 through bond tasue for « (pansion 
plant. Work 


ind other 


Glendale, 


rranging if 
" will imeluce 


1 mnprove in municipal electru 


wal venerating i if tations vor 


\ rv | power sub 


edison Co, 601 
in the 


Los Angeles, Calif. Southern California 
W bifth St, ha 


of $40,000,000, proceed to tne 


rmount 
with 1957 


improvement 


irranged tor the « if etock peu 


uaed in connection 


onsets ion program, including expansion and 


f compar generating equipment, transmission lines and other 


pperational M Company has fled an application for ¢ 


ompetitive bidding on the stock tasue with the 


| tilities (CCommuiseior 


Callf. tric Power Co, 3771 W 
iranged financing in the amount of $6,000,000 
viuch will be used in 


including expansion 


ilifornia ble« 


Riverside, 


shih St. } 
bond issue, proceeds olf 


i 
th 1957 construction program 


nent ob compan generating equipment, transom 


wado, GOO 15th St 


Denver, Col. Puabolic viv of Col 
. trmount of $40 


ha urrange mw the fa bond sue ann thee 


OOO.000) ore I 


it onnecth ith 


poral “ I miproyv 


to be used to retire short term bank loans and 


irrent construction program including « 


ement of compan generating equipment 


tran rT j and other Compan has 


ttement with the 


operational laciitties 


Shc’ for proposed bond 


Fort Lauderdale, Fla. Board of Commissioners, State In 

titutions Dallahasnes la have 
Huilder liv 1101 Lineoln Rad 
truction of kitchen and dining hall buildings 
maintenance building and boiler plant addition and lift station 
it Southern Florida State Hospital, West Hallandale, Fort Laud 
erdale Fla. Coat of reported to be in excess of 
Ss) vu 


iwarded a contract to Bradford 
Miami Beach, Fla for 
building 


eon 


“wcturit 


entire project 


New Albany, Ind. Public Ser 
liv 110 N Plime “tf 
for tri I ‘ ol 
pant , ill for 
ve ‘ i powell 
new |LoO.OOO-kw generating units will get 
wheduled m ldHO. ¢ ompan 
J00 OO0-kw unit in operation the 


transmission lines and substation facil 


e Company of Indiana 


vi‘ 
Indianapolis, Ind., has announced plans 
generating facilities at local 
doubling capacity of company’s 300,000-kw 


installation of two 


compan 
plant and work on the 
Boon, Tol 
first 


latter part of thi ear. Installa 


under Wit 
ompletion plans to place 
thot ; so new unt 

in estimated $62,733,000 and will bring total cost 


o $100.733.000 


Main St, has 
$25,000,000 
bond 
Shu 


Dubuque, Iowa Interstate Power ¢ 1000 
rranged financing in the ipproximatel 
1 he proposed $20,000,000 first mortgage 


nd OSO.000 shares of « in registration with the 


mmount of 
ommon stock 
the twin financing will be used to provide funds 
d $17,700,000 purchase of certain properties from 

Laight Co 


coltipoan 


to repay bank loans and to pay in part 


ypperational facilities 


Boston, Mass. New 


hin imnnounced plans for the 


Kingland Ileetric System, 441 
tion of 


Stuart 
sda 
d additional generating and distributing facilities in the 

1000 period at arate of approximately $40,000,000 annual! 

uidition of a 140,000-kw steam-electric generating 

tlem Harbor Mi ass is progressing on schedule nd is 
ln j lneed in line by mid-1958 at a cost of $25,000,000 

will bring total « apability ol 


construr property 
OS 
Work on the 
unit ats 
expected t« 
W het this 
100,000 kw. Company 
ing tidewater site for installation of large 
t S34 000,000) for 


completed station to 
s long range program also includes develop 
generating ¢ quipment 
1056 


( ompat pret improvements in 


Water 


suthorit to issue a bond issue ol 


Holyoke, Mass. — Holyok Power Co has requested 
pernussion trom the FPC for 
$37,400,000 proceeds of which will be 

125.000-kw steam-electric 


here ( ompan serves the 


ised to pay for the con 


struction of 4 generating plant, now 


inder construction near central part 


of Ma 


ssachusetts with electricit 


Hout 


construe 


Kansas City, Mo. Missouri Public Service Corp 
Bldg, Warrensburg, Mo., has 
lion ot & new stleam-electric generating plant 
BS.O000 kw on local site near here for the 
first unit will begin early in 1958 
and will be completed by early 1960. Construction program 18 
reported to cost in excess of $20,000,000 


suthorized plans lor the 
with an initial 
ipacit ol selected 


purpose. Construction of the 


Newark, N. J. Public Kleetric & Gas Co, 80 Park 
Place, has filed an application with the New Jersey Public Utility 
Commission, covering the proposed sale of preferred stock issue 
in the amount of $25,000,000, Compan 
from the sale for general corporate purposes, including payment 
im part ol the cost of this year’s program 
budgeted at more than $130,000,000 


eervice 


plans to use proceeds 


new construction 


Beacon, N. Y. Texas Co, Chrysler Towers, New York 
N. Y., has announced plans for the construction of a large fully 
equipped nuclear radiation laboratory, reported to be the largest 
in the 
begin at ones 


Construction will 
April of 1958. The 8,000 aq-it 
story sections to house three 
6,000, 000-y linear 

i 3,000,- 
cobalt 60 


imnounced 


world, at its research center located here 

for completion in 
laboratory will have one and three 
different radiation These will be a 
wecelerator, first of its kind in the pe troleum industry 
OO0-v Van de Graaff 35,000-curi 
source of gamma radiation. Cost of project while not 
is expected to be of multi-million dollar proportion 


SOUTCOES 


generator ind 


300) beri 


hew 


Niagara Mohawk 
plans for the 


Syracuse, N. Y. Power Corp 
Bivd West, has 
transmission lines and switching station to help move electricity 
from the St. Lawrence River to about 500,000 of its customers 
8 transmission line will run 55 miles from a State Power 
Authority Taylorville, N. Y., to its 100,000-k w 
switching station at Deerfield. The power line Wil cost approxti- 
matel $4,000,000 and the switching station $5,000,000 
ind both are seheduled for compl tion by late 


innounced construction of 


( ompany 
plant at own 
ibout 
1958 


Raleigh, N. Cc. The Carolinas Virginia Nuclear Power As- 
sociates has authorized an agreement with the Westinghous 
klectrie Corp for the development of a nuclear power plant to be 
completed by 1962. The Westinghouse Co, together with the 
Stone & Webster Engineering Corp, and the General Nuclear 
Mingineering Corp, will assist the group in deciding what type 
of reactor to build, its location and in negotiation with the Al 
program The reactor 
group includes such companies as Carolina Power & Light Co 
Virginia Electric & Power Co, Duke and South Caro 
electric 


for a ce velopment contract to cover the 


Power Co 
nin and Gias Co 


Portland, Ore. Pacific Power & Light Co, Public Service 
shige has announced a construction program through the balance 
of this vear to total an estimated $56,000,000. ¢ ompany serving 
300,000 utility Northwestern States, has con 
struction program now under way which will add 250,000 kw of 
hydroelectric generating capacity and 100,000 kw of steam power 


to the s 


customers in five 


To cover partial eost of the program 
smount of $30,000,000 


stem compan 


has arranged financing in the 
Columbia, 8. C. South Carolina Electric & Gas Co, 328 
Main St, has announced plans for the construction of property 
vdditions in the 1957-1959 period, including an estimated $29 
000,000 for 1957, to total ipproximate! $75,000,000. A 
portion ol the 1957 budget will go tow ard] the completion of a 
new 275,000-kw steam electric generator which wall 
boost company 8 total capacity to more than 890.000 kw. Com 


sizable 
installation 
pany has arranged financing through stock issue to cover part ol 
this cost and plans a bond sale for additional funds later this year 

Richfield, Utah Ciarkane Power Association rc has an- 
nounced plans for the construction of hydroelectri 
Boulder Creek in Garfield County, Utah. The installation will 
have an initial capacity of 2,800 kw and is estimated to cost 
ipproximately $1,600,000, including power dam, switching sta 
ind other work 


projec ton 


tions, transmission lines 

Tacoma, Wash. — De parting nt of Water & Power has author- 
ized a bond issue in the amount of $5,000,000 proceeds of which 
will be used in connection with expansion and improvement of 
generating plant and system and electric power 
Work is currently 


1958 


city’s eleetri 
snd light transmission and distribution system 


under way and is scheduled for completion by lat« 








Boiler water treatment installation of Controlled 


Volume Pumps at a major utility. 
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Save chemicals in boiler water treatment 
with Controlled Volume Pumps 


Controlled Volume Pumps efficiently deliver the 
small quantities of treating chemicals required to 
protect boilers from scale, embrittlement, corro- 
sion and pitting. They meter and pump chemicals 
in measured volumes directly into high pressure 


feedwater lines... within an accuracy of * 1%. 


The accuracy of Milton Roy Controlled Volume 
Pumps puts chemicals to work in the eract 
quantities required ... keeps chemical consump- 
tion at a minimum. 

Milton Roy designs and fabricates complete 
packaged systems for the treatment of boiler 
feedwater. Check with your water treatment spe- 
cialist for the system best suited to your station 


Send or Bulletin 953, “Controlled Volume Pumps 
for Water Treating Systems.” 


Milton Roy Company, Manufacturing Engineers, 
1300 East Mermaid Lane, Philadelphia 14, Pa. 


Engineering Representatives in the 
United States, Canada, Mexico 


Europe, Asia, South America, Australia and Africa 
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1—STEAM TRAP can be in- 
stalled outdoors or indoors 


traps in 


igned to meet 


thermostatic steam 
Flex line 


condition 


Industrial 
the Quil 


veather 


are de 
encountered in out 
door industria team 


r tracer 


proce ing a 
and 

many indoor 
these traps are 
features em 


alloy 


line, meter box other 
application ia well a 
ine Manufacturer sa 

freeze-proo!., Construction 
phasized include an Anderloy 
and seat with high corrosion and 
tance, a cap of forged steam bronze 
teel, heavy duty cast 
teel bod) 1 he 

to trap interior 

the trap is first 
bn llow l compres ed 
the guide rod, and 
When steam enter 
the bellows cau 
t to expand quickly and close the valve 
As conden and /or collects in the 
trap, the drop in temperature causes the 
opening valve and 
cape of ¢ mndensate and /or 
uited for capacitic 

per hour 
Bulletin 
on Co 


valve 
coring 
resi 
or cast semi team 
bronze or sem remo 
acct 


when 


able cap permit 
In operation, 
installed the 
iwwainst flange on 
alve | 
the trap it 


wide open 


contact Ing 


ate air 


bellow to contract, 
permitting @ 
tir. These traps are 
to 41,000 Ib of condensate 
are through l in 
data. The V. D. Ander 


Vi pe size 
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2—WIRE, CABLE designed for 


wet or dry locations 


ture resistant, rubber 
insulated and covered wire and 
cable | announced a Type RHH 90 C 

RHW 75 C. For general use in wet or 
dry locations, Type RHH-RHW is re 
carry UL listing for 600-\ 
Size 14 through 6 AWG 
company Nepcozone 
high voltage cable 
corona resistant 
propertic are «de This wire i 
expected to find application in industrial 
boiler room where heat and 
may be present and rubber 
characteristics preferred, Na 
Products Corp 


Hleat 


mot 


fibrou 


and 


ported to 
ervice in 
he insulation i 
butyl developed for 
where it 0 and 


ired 


one 


and 
ture 


plant 
mot 
insulation 
tional Kleetric 


3—PACKAGED CO. SYSTEMS for 
protection against fires 

dioxide _ fire 
hing come in sizes from 
100 Ib of earbon dioxide Also 
local and remote manually 
controls with the 
These pack 
needed to 
automatic system which will 
140 to 6000 eu ft. One 
cylinders, rate-of-tem 
fire detectors with con 
automatic control and 
discharge heads with a manual actuating 
discharge nozzles, cylinder sup 
frame and instructions are 
Pipe and fittings for each size 
ory items, such a 
remote control pull boxes, can be or 
dered separate ly These ystem are 
announced for industrial contain 
ing normal flammable liquid 


carbon 
tern 


Ihe ‘ 
extingul 
10 to 


package ad 


iVailable are 
operated actuating 
larger 
ue 

install an 
protect rooms of 
or more ©O 


automat ystem 


contain all component 


perature rise 


nector tubing, 
devict 
porting 
included 
ystem, and acce 


paces 
and enable 


EQUIPMENT NEWS 


4—METERING UNITS are both 
smaller and lighter 

Formfit Metering Units, Type FMU, up 
to 42 per cent smaller and 62 per cent 
lighter, are announced. For metering, 
relaying and control applications, for in 
door or outdoor service, the new oil 
filled units combine current and poten- 
tial elements into a single fabricated 
teel case with cover-mounted bushings 
Both single- and three-phase units are 
available in standard voltage ratings 
from 25 through 69 ky with primary 
current ratings of 10/20 through 400 
500 amp 

All ratings have series-parallel pri 
maries to provide double current ratings. 
Current ratios can be readily selected by 
an oil-immersed switch at the top of each 
primary current bushing. The switch is 
an externally-operated, no-load device 
with an indicator, visible from a di 
tance. Westinghouse Electric Corp 


5—SPEED REDUCER is versatile 
shaft-mounted unit 


For many applications where complex 
multiple reduction belt or chain drives 
have been required, this shaft-mounted 
peed reducer is reported to offer flexi- 
bility of mounting arrangement, increased 
afety and lower maintenance expense 
tatio changes can be made in minutes 
imply by changing pulleys, it is pointed 
out, and a variety of pulley sizes makes 
the unit adaptable to a broad range of 
peeds. This speed reducer comes in 
most ratings from ', ro 40 hp at output 
peeds from 10 to 420 rpm. Company 
ays it is easily mounted on driven ma- 
chine, while a standard drive motor can 
be located in virtually any convenient 
position. Compact and light in weight, 
the speed reducer has a 360-deg mount 
ing range around the driven shaft, and 
variety of shaft diam- 
ters. It comes in single and double re 
duction ratings, in ratios of 5- and 15 
to-1. General Electric Co 


is adaptable to a 


& 


« 


plants to provide inexpensive 
fire protection for hazards 
safeguarded by portable 


Walter Kidde & Co., Ine 
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automatic 
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equipment 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
123-124 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 
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6—CENTRIFUGAL PUMP for 

handling the corrosives 
Specifically designed for corrosives, this 
glassed centrifugal pump, the Figure 
3708, is the result of cooperative effort 
by Goulds Pumps, Inc. and The Pfaudler 
Co. To permit glassing the insides of the 
pump chamber and associated parts, a 
three-piece construction was developed, 
in which casing, suction piece and casing 
cover are separate glassed parts which 


4th 


wee 


fit together to make a corrosion-resistant 
pumping unit. 

Inner surfaces of the 
glassed, so that the 
doesn’t come in contact with metal. 
Thus, it is noted, the full corrosion 
resistance of the Pfaudler glass to all 
organic acids (except hydrofluoric) and 
alkalis up to pH at 212 F are utilized. 
This means, according to manufacturers, 
that you can switch from one product to 
another without concern about the 
pump’s corrosion resistance. This glassed 
metal pump is reported to offer some 
outstanding hydraulic advantages, in- 
cluding improved flow qualities. Glass 
eliminates adherence of product being 
pumped to the interior of the pump, it 
is pointed out. It also facilitates cleaning 
operations. Being inert, glass exerts no 
catalytic effect, and will not enter into 
side reactions. Structural strength is 
also attributed to the glassed metal 

Flexibility in installation is a major 
design advantage offered by this pump 
Suction can be placed in either a top 
vertical position or 90 deg either side of 
vertical, and the discharge outlet can be 
placed in four different positions. In 
creased versatility also results from the 
use of either a mechanical seal or a 
stuffing box. The stuffing box is on the 
suction side of the impeller where it i 
subject only to the suction head or 
pressure under which the pump operates 
The pump comes in four sizes and 
capacities up to 700 gpm, heads to 140 
ft. Goulds Pumps, Ine. 


iron pump are 


pumped liquid 


7—CIRCUIT BREAKERS in ratings 
to 400 amp 
Tri-Pac Circuit Breakers contain a mod- 
ified AB breaker and a current limiting 
fuse with three tripping elements; time 
delay thermal, instantaneous, magnetic, 
and current-limiting fusible. The new 
breaker is claimed to eliminate any po 
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Crane Valves Pay for Themselves in Trouble-Free Maintenance 


Beginning another 50 years of cost-free valve service 


This remarkable case history proves how 
the right valve can save money in repairs 
and maintenance—again and again. 
This Crane 10-inch stop-check valve 
has been in use since 1906 at Seattle 
Cedar Lumber Mfg. Co., Seattle, Wash. 
Operating at 360° F. and 150 psi., the 
valve is closed every third or fourth night 
when one of 3 boilers is shut down. The 
valve is also closed every 3 weeks when 
the boiler is down for inspection and 


cleaning. About a year ago, this Crane 
No. 28E Ferrosteel valve was opened for 
inspection, cleaned up, and put back into 
service. Repair parts needed? None 

In short, all 50 years have done to this 
Crane valve is emphasize how rugged 
and dependable it has proved, and how 
important it is to use quality valves on 
every service. For complete information 
on any valve problem, contact your 
Crane Representative. 


YOU'LL FIND GOOD tips on 
valves in “Valve Performance 
Facts 32 case histories 
throughout industry. Ask your 
Crone Man for a copy of 


write to address below. 


CRAN E VALVES & FITTINGS 


PIPE ° PLUMBING ° 


KITCHENS ° 


HEATING ° 


AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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8—PULLING ELBOW for easier 

wiring around corners 
pulling el 
corners a 
wire traight through 
me hub. Then make a 
d again push through 


yn pan thi 


ny around 


Pull wire taut fron 


eover attache 


opens easil 
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tioned 90 dew fron 
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9—EXPANSION JOINTS offer 
high pressure stability 

equalizing 
and proces 
piping tems 3 announced as featur 
ing longer ser well as greater high 
tabilit hey are shorter and 
ight than company previ 
piping and 
damage from 
expansion 


Improvee corrugated elf 


expar ints for power 


pressure 
lighter in we 
ul del In 
other j it 
temperature change, these 
rings to di 


protecting 
ayainst 
ints employ equalizing 
tribute pipe line expan ion equally to all 
ivation According to manu 

prevents over-compre ion 

itions beyond de 

upport the 


ign limit 
jual ng rings also 
f the rrugation against internal 

permitting use of thinner metal 
ng the expansion 
and thus 


A and giv 
er flexing tre ‘ 

longer operating lile 
M ack 
joint come in ize la 
ingle or double units, for 


from tainle teel, the 


fron } to 


diameter in 


pressures to 300 psig, and temperatures to 
1600 F. Copper self-equalizing expansion 
joints, for copper and brass piping come 
in sizes to 24-in. diam, designed for 
maximum operating conditions of 125 
psig, and 406 F. Zallea Brothers 


10—D-C MOTORS, GENERATORS 
feature improved insulation 
Now in production, the Life-Line H 
series of d-c industrial motors and gener 
ators, is reported to achieve a new mea- 
ure of performance and dependability 
from standard d-c machines. They are 
designed to be equally effective as basic 
or as elements of complex 
production systems. The 
have dripproof enclosures as 
tandard and bear NEMA Class B 
ratings; they span motor ratings from 
1 to 150 hp and generator ratings from 
{ to 100 kw 
Among features announced as avail 
able for the first time in standard motors 
and generators are a high-temperature 
ilicone insulation system in machines 
rated to operate within Class B tempera- 
tures; a controlled ventilation system 
that draws air from the drive end, dis- 
tributes flow throughout the machine, 
and expels it at the commutator end; 
and a housing construction which lets 
the dripproof machines serve many 
applications which ordinarily require 
plashproof equipment. Further, as the 
result of a marked decrease in armature 
inertia and improved commutating abil- 
ity, Life-Line H Motors are claimed 
capable of the fastest dynamic response 
now available with standard industrial 
machines. Manufacturer says armature 
inertia of the entire line has been de 
much as 55 per cent in 
and commutating ability 
cent 


prime mover 
automatic 
new unit 


creased by as 
ome rating 


re 


ha been increased by 35 per 
Westinghouse Electric Corp 


11—HEAT EXCHANGER of high 
heat removal capacity 
designed Aero Heat Ex 
announced for installation 
the cooling of fluids, or con 
vapors, in chemical proce 
industrial or power applications. The 
unit consist of an arrangement of 
heavily finned tubes in a casing through 
which air is drawn by two propeller-type 
fan Heat transfer is from the fluid 
through the tube walls and extended 
urfaces to air that is exhausted into the 
atmosphere. Manufacturer explains that 
the design provides high heat removal 
capacity per unit by means that assure 


This newly 
changer l 
requiring 
densing 


movement of air in large volumes. There 
is provision for free drainage of con- 
densate liquids when units are used for 
condensing 

The units are built in four standard 
the largest is 63 in. high, 126 in. 
provide for stacking 
vertically or horizontally in multiple 
unit installations. Standard construc- 
tion is hot-galvanized steel surface and 
casings. Niagara Blower Co 


S1Ze8 
long. Arrangement 


12—SAFETY STRAPS are made 

of spun nylon webbing 
The solid woven spun nylon materia! 
used in this line of safety straps is double 
impregnated and reported to have ex 
cellent dielectric qualities. It is designed 
with a red center which acts as an auto- 
matic signal indicating when “pole 
wear”’ calls for strap replacement. Tests 

based on a single tongue buckle 

are reported to show that on a straight 
pull, the buckle hole yields at about 
1550 lb, and when tested as used on a 
pole, at 3450 |b. Cross section breaking 
strength is claimed approximately 5500 
Ib. Miller Equipment Co., Ine 


13—CAR SHAKER gets the stub- 

born stuff ‘all shook up” 
Designed to expedite unloading of ma- 
terials from hopper bottom, open top, 
railroad cars, this car shaker combines 
impact features found in shakers which 
operate on top edges of car only, with 


vibration features found in those which 
hang on car side and are clamped to 
under-frame of car. It is said to be par 
ticularly effective in loosening stubborn 
or frozen materials and starting a rapid 
flow from hopper openings. Shaker ac 
tion is produced by rotating an unbal 
anced shaft at 1,800 rpm. The shaft is 
fitted in two heavy duty self-aligning 
bearings carried in bearing housings 
which fit snugly in two heavy side 
plates. The eccentric action of rotating 
shaft is carried directly to car without 
going through any welded connections 
Shaft is driven by a 10-hp totally 
enclosed motor on a spring-supported 


base. Eastern Constructors, In« 


14—PART WINDING STARTER for 

full motor acceleration 
tep increment start 
ing for induction motors provides re 
duced light flicker and quieter motor 
operation during acceleration, it is an 
nounced Major application is expected 
to be in large commercial buildings and 
other locations where power companies 
require large induction motors be 
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Steam-jacketed kettle — desired temperature of 
kettle content is automatically maintained by 
Sarco self-powered temperature Steam 
waste, uncertainty of manual control eliminated, 


FOR YOUR INDUSTRY 
Chemical Processing « Metalworking 
Food « Textile *« Paper 
Oil Refining « Others 


temperature maintained; 
of granular shellac ac 
by Sarco self-powered 


Shellac dryer even 
moisture uniformity 
curately controlled — 
temperature control 


control 


How to get Automatic Temp. Control 
that’s simple, dependable, inexpensive 


SARCO SELF-POWERED TEMPERATURE CONTROLLERS 
—need no power source 


H' RE’S the way to get rid of uncertain, time-wast 
. throughout 


And without investing in complicated. 


ing manual temperature control . 


your plant 
Le > . ~ ’ i ~j 
costly temperature control equipment 1, Self- Powered no compressed air or electricity 


These SELF-POWERED Sarco controls are inexpensive, needed 


simple, dependable, accurate. They can be used for 


85% of your jobs. %”" size costs only about $100! 
Thousands of these Sarco controls are giving de 
pendable, accurate service for firms such as Colgate 


Palmolive Co., Sinclair Refining Co., Swift and Co. 
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AS SIMPLE AS ABC that’s Sarco Self-Powered Tem 
perature Control. A thermostat with capillary tubing and 
a valve that’s all there is to it! 


ELECTRIC INDICATING AND SELF-POWERED TEMPERATURE CONTROLLERS @ 


2. Easy to install — by any pipe-fitter. 

3. Self-contained — no exposed mechanism. Pack- 
less valve 

4. Simple — no gadgets that take a technician to read 
and repair 

5. Not affected by cross-ambient temperatures or 
elevation of the bulb. 


Send for Bulletins: No. 620 — Self-powered Tempera 
ture Controls. No. 710 — Self-powered Cooling Con- 
trols. No, 1025 — Electric Indicating Temperature Con- 
trols. Sarco Company, Inc., Empire State Bldg, New 
York 1, N. Y. 2208-B 


SARCO 


Automatic Temperature Control 


STEAM TRAPS « 
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STRAINERS 


tarted with reduced kva inrush. Typical 
air conditioning and refrigera- 
pumps, blower 

two-third 


Uunes are 
, fans, 
new ystem, called a 
winding tarter, will accelerate 
most loads to full speed on the part 
winding, it is explained, and this elimin 
ates the second increment of current in 
rush characteristic of conventional part 
winding starting 
Compan ays thi 
70650, is easily connected for 
tional one-half part-winding starting as 
well as the two-thirds method. Simple 
reconnection of leads of a standard 
208-220, 440 motor to the new control 
is all that’s required, according to com 
pany. The starter comes in ratings to 
400-hp, 600 v. Its four-two pole arrange 
ment is claimed to make possible one of 
the most economical of reduced-current 
starter-motor combinations. It consist 
of two contactors and a pneumatic 
time-delay contact. Enclosures are avail 
ablein NEMA types | (general purpose), 
explosion-proof and indu 
General Electric Co 


tion compre or 
The 


part 


tarter, the CR 
conven 


water-tight, 
trial service 


15—LIQUID DETERGENT for 

steam cleaning operations 
a liquid detergent 
lifting steam gun 
team cleaning 
equipment. De implify prep 
aration of steam cleaning solution and 
reduce clogging of coils in self generating 
equipment, it will handle a variety of 
cleaning operations from light to 
LSD is said to 


announced a 
olution 


LSD ji 
for ume in 
and elf generating 


‘ loped to 


team 
medium-nhea dut 
provide effecti oll removal at concen 
to 2 oz to each gallon of 
ered by the gun. Used a 


claimed to be safe on 


tration of 
water as deli 
recommended it 
teel, bra and magnesium, to have no 
effect on painted surfaces. It 
have a pH of 12 in the operating range 
Oakite Products, Ine 


olution 


16—AIR PREHEATER cuts down 
fuel costs and smoke 


Fuel savings up to 25 per cent and 
marked reduction in smoke and soot are 
announced for the Boston Air Pre 
heater, recently introduced in this coun 
try following several years of use {fh 
Europe rhi low cost unit, usually 
installed in the fire door of the boiler, 
supplies preheated secondary air over 
the fire bed or burners for maximum 
combustion of fuel. It consists of two 
basic section in adjustable air intake 
valve extending outside of the fire door; 
and a preheating chamber made from a 
heat-absorbing allo mounted on the 
door. Air drawn through 
the intake by normal boiler updraft, cit 
culates through a labyrinth of hot sur 
faces inside the preheating chamber, and 
is delivered over the fire bed or burner 
at over 400 F. The preheating chamber 
is heated by radiation that would nor 


ae 


inside of the 


mally be lost, company notes, so it 
consumes none of the fuel energy usable 
for operating the boiler 

The preheater is designed for use with 
low-or-high-pressure, oil-, coal-, or coke- 
fired boilers of the induced-draft, 
forced-draft or steam-blast type. It is 
stressed that this unit introduces sec- 
ondary air at temperatures high enough 
to promote maximum combustion of un- 
burned carbon monoxide and heavier 
hydrocarbon fractions that linger at the 
outer edges of the fame and normally 
ettle out as soot or smoke. Manufac- 
turer of the Boston Air Preheater says 
it can usually be installed in one day. 
The Preheater Corp. of America 


17—MARINE REGULATOR for use 
where vibration is factor 


This regulator with integral pilot, while 
designed especially for marine services, 
is suggested for other applications in 
which vibration is a factor. To achieve 
the stability of pilot mounting required 


b evere service, the pilot body is 
ecurely attached to the top flange of 
the regulator. Disassembly for inspec- 
tion or repair of the pilot is easily ac 
complished, company says, by removing 
four bolts. The pilot is external to the 
main valve, with external control con- 
nections, which makes trouble-shooting 
easy. Pilot replacement for routine 
maintenance is reported quick and easy, 
and the same pilot fits all sizes of regula- 
tors. Spence Engineering Co., Inc. 


18—AIR COMPRESSOR takes up 
less floor space 


The Model WBN is a 200-hp, two-stage 
packaged unit which occupies only 34 
sq ft of floor space. In many instances, 
this compressor is sufficient to permit 
retirement of two smaller compressors, 
company says, with corresponding sav- 
ing in space. The WBN needs no special 
base, company notes, you simply bolt it 
down and hook it up to its source of 
power. Once installed, it is designed to 
operate on long, steady runs with little 
attention. The WBN is available with a 
tube-type intercooler or equipped with a 
self-contained radiator-intercooler. Gard- 
ner-Denver Co 


19—DRIP TRAP features stain- 
less steel water valve 

The Series 27 Float and Thermostatic 
Traps are made in five sizes with %, 1, 
? and 2 in. tappings. All sizes 
feature a stainless steel water valve and 
seat in which the valve operating parts 
are also 18-8 stainless steel stampings. 


Increased full flooded water capacity is 
obtained with quick and positive action 
provided by a double fulcrum arrange- 
ment. The thermostatic bypass is pro 
vided with a rugged, small diameter 
Sylphon bellows for automatic air vent 
ing. In all sizes the complete interior 
mechanism is attached to the cover and 
is removable from trap body without 
disturbing pipe connections. Bodies and 
covers are of semi-steel iron castings. 
Warren Webster & Co 


20—HEAT EXCHANGERS are 
available as required 


This standard line of single- and double- 
pass carbon shell heat exchangers i 
introduced to enable solution of many 
heat exchanger problems without special 
or complicated designs but meeting 
ASME and TEMA code requirements 
The “off-the-shelf’’ units are available 
from prestocked stainless steel heat ex 
changers in a variety of sizes from 56 to 
316 sq ft within two weeks. Other sizes 
up to 20-in. shell diameter are assembled 
from a stock of “ flexible standards”’ in- 
cluding tubing, bonnets, shells, baffles, 
nozzles on four-to-six weeks delivery 
Power engineers can specify design 
features previously considered as custom 
at standard costs, it is pointed out 
Many combinations of diameter and 
length are available for any given heat 
transfer service, and the number of 
passes can be varied. Flange nozzles or 
couplings can be installed in any position 
required, and shell side baffles at any 
desired spacing. Standard shell diame 
ters range from 4!» to 20 in. These units 
are designed for 75 psi tube pressure and 
150 psi shell side pressure up to 300 F 
Slight modifications are required for 
higher pressures. The Pfaudler Co 


21—THREADING MACHINE has 

new universal die head 
Ridgid 535 Pipe and Bolt Threading 
Machine features a new universal die 
head, it is announced, a quick-opening 
type with two sets of dies which threads 
l to 2 in. pipe or conduit. One set of 


dies threads ly to 4 1n.; the second set 
threads 1, 1'4, 1‘ and 2 in. Priced at 
about $460, the complete 535 package 
also includes a roll-type cut-off with 
self-centering, full-floating cutter wheel 
and a five-flute cone reamer with '< to 
2 in. capacity. Operating independently, 
all tools swing up out of way when not 
in use. The 535 also has a concealed oil 
system. The Ridge Tool Co 


22—REMOTE CONTROL UNIT for 

the stand-by electric plants 
This gasoline engine remote control 
unit, the Bulletin 216, is designed pri 
marily for adapting push button started 
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M) Here is the new LESLIE “HI-FLO” Water | 
Reducing Valve with 50% more capacity | 
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HERE 1S THE ALL NEW Leslie Reducing Valve with capacity-regula 
tion features that have never been offered before. Here is a 
regulator with 50- 100% greater capacity by actual test 


Here’s the unbeatable combination of design feature 


“HI-FLO” Large bowl! construction; long stroke diaphragm 
gives full flow of water and other non-corrosive liquid 

FULLY BALANCED The main valve, fully balanced by 
lower diaphragm, virtually float to provide mooth, 
friction-free, throttling action 

DROP-TIGHT SHUTOFI Resilient seating dise provide 
tight closure under all condition 

Unique construction of “Hi-Flo” Re rTROUBLE-FREE DESIGN 


Chatter and hammer elimi- 
ducing Valve. Note the small lower nated; no piston cups or seals to clog or change. Corrosion 
diaphragm that provides fully bal- resistant trim with renewable interchangeable fit 

anced floating action Ask your Leslie Engineer to show you how the exclusive Leslie 
“Hi-Flo” valve can be used to your advantage in water reducing 
tations, f ie] oil pre ure control, proce lime etc He’ in 


your classified directory under “Valves” or “Regulator 


*Write today for Bulletin 553 for graphic performance com- 
parison and complete capacity data. 
TRADE 


FSLIE ) REGULATORS ann CONTROLLERS 


veeua LESLIE CO., 301 GRANT AVENUE, LYNDHURST, NEW JERSEY 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 
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SHEET and PLATE 
FABRICATION for 
INDUSTRIAL PLANTS 
and UTILITIES 


Whatever your requirements in sheet and plate fabri- 
cation . . . such as the mammoth breeching section 
shown here... callon KIRK & BLUM, 


During the past 50 years, Kirk & Blum has acquired 
exceptional experience and complete facilities tor fabri- 
cating carbon steel, stainles aluminum, monel and 


other alloys up to }4” thickness, 


Send prints for prompt quotations on your requirements, 
or write for your copy of the latest Kirk & Blum Sheet 
and Plate Fabrication Booklet. 


e BREECHINGS e STACKS e AIR and GAS DUCTS 
e CASINGS e LOUVERS e BINS and HOPPERS 
e INSULATION JACKETING 
e ALUMINUM and ALLOY FABRICATION 
e CONTROL PANELS and DESKS 


3230 Forrer Street Cincinnati 9, Ohio 
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electric plants to stand-by use. Some 
electric plant manufacturers utilize a 
two-button system of control for their 
remote control type plants, it is pointed 
out, and when this type of plant is used 
for stand-by service with a transfer 
switch, additional controls must be 
furnished in order that automatic start- 
ing and stopping will be controlled from 
contacts on the transfer switch 

Bulletin 216 Controls adapt this type 
of plant to such stand-by automatic 
operation. To do this, relays are neces- 
sary to provide cranking disconnect 
upon engine firing and overcranking 
disconnect and lockout if the engine 
fails to fire. The adapter unit not only 
|eontains cranking disconnect relay and 
overcranking disconnect unit, but also a 
four-position selector switch (manual, 
stop, automatic and test). The transfer 
|switch with which it is used must be 
equipped with one contact which opens 
when the normal source fails, and an- 
other which closes when the normal 
source fails. Automatic Switch Co 





Reader Service Cards on pages 
123-124 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











|23—COLOR COAT covers the 

black bituminous coatings 
Color Coat 261 is claimed to stick to and 
cover black bituminous coatings, old or 
new, as well as concrete, brick, cinder 
block, porous roofing tile, asbestos 
|shingles, stueco and properly primed 


wood and metal. Drying time is given a 

|approximately 30 min. A_ modified 
lacrylic resin dispersion combined with 
chemically inert pigments, Color Coat 
261 leaves a tough pigmented plastic 
film that flexes with expansion and 
contraction of base material, says man 
ufacturer, and it is especially suitable 
for color keying service lines. It is also 
reported to show resistance to weather, 
sunlight, gases, corrosive fumes, clean 
ing compounds and many solvents 
Available in eight standard colors, Color 
Coat 261 is declared safe to store and 
apply. It goes on with conventional 
spray equipment, brush or roller. Insul- 
Mastic Corp. of America 


24—INDICATING LIGHT tests for 
burned out lamp bulbs 


This push-to-test indicating light unit is 
designed for quick testing for burned out 
lamp bulbs on control panels and push- 


NEERING 





' 
’ 


Power TO MOVE A WORLD! 





> America stands on the threshold of a golden age 
The sinews of her dynamic economy are flexed as 
never before. Increased power for untold require 
ments will be needed... and met by the most depend 
able supply of low-cost energy—Bituminous coal! 

Proven usable reserves in B&O territory contain 


billions of tons—availahle for centuries to come 


CONTACT OUR COAL TRAFFIC REPRESENTATIVES! 
You'll receive details on the most efficient, low-cost 
Bituminous coal for your particular requirements— 

COAL TRAFFIC DEPARTMENT 
B&O RAILROAD, BALTIMORE 1, MD. LExington 9-0400 


Baltimore & Ohio Railroad 
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SPECIAL 
HIGH PRESSURE 


LIQUID ENDS 


VALVES are of the ball-guiding 
cone seat type, (Under high 
pressure conditions, balls do not 
seat properly on conventional 
ring seats, without guides.) 
Pressure drop is in direct ratio 
to ball rise. Valves are machined 
from solid stainless steel bar 
Balls are hardened and ground 
stainless steel. They may be 
spring-loaded for down-stream 
pumping and viscous materials 
(up to 30,000 SSU 


MEADS are forgings or castings, 


depending upon size 











PISTONS are highly polished 
stainless steel or ceramic, ground 
and polished, as required 


PACKING is contained in the 
gland, not divided. Gland take- 
up is a screwed nut rather than 
a lantern flange, insuring even 
pressure on packing —no cocking. 


Write for Bulletin HP-1254. 


PHILADELPHIA PUMP DIVISION OF AMERICAN METER CO. 
13500 Philmont Avenue, Philadelphia 16, Pa. 


» HILADELPHIA SERIES HP 
HIGH PRESSURE Pumps 
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button stations. Through use of a con- 
tinuously energized testing circuit an 
immediate indication of a faulty bulb is 
given by pressing the unit’s color cap, 
company announces you don’t have 
to remove the indicating light cap or the 
bulb. The device’s basic unit is inter- 
changeable with company’s new illumi- 
nated oiltight push button 

Easily fitted in the same hole and 
mounting space as existing oiltight units, 
the new device can be panel- or back- 
mounted. The cap is faceted for wide- 
angle visibility and comes in six colors 
The device uses a 6-v bulb built to resist 
vibration. General Electric Co 


25—RULE ATTACHMENT is inex- 
pensive and handy tool 


Offering a simplified approach to bend 
ing problems, the Protracto-rule fits 
onto a 6-ft rule and extends the latter's 


usefulness in a variety of ways. It serves 
as a working guide while forming bend 
in conduit, bus bars and pipe. It makes 
a useful protector and tri-square, pro 
viding 6 ft of measuring seale in a 
pocket-size package. Also, it can double 
as a template for layout work. An in 
struction sheet, furnished with the unit, 
gives directions for use. C & B Engi 
neering & Fabricating Corp 


26—RANGE FINDER for measur- 
ing 8- to 100-ft distances 


Small enough to carry in a pocket, thi 
range finder has a 6-in. base and is de 
signed for quickly measuring distances 
from 8 ft to 100 ft, even distances to 
inaccessible objects and places. Opera 
tion of the instrument is based on coinci 


= 


dence of two image one seen init 
natural color and the other seen in a 
strongly contrasted gold color. Upon 
sighting through the eyepiece both im 
ages will be seen. When you turn the 
knob, the white image moves either 
toward or away from the gold image 
When the two images coincide perfectly, 
the range finder is in perfect alignment 
then you can read the distance to the 
object on the dial. Accuracy is given a 
within 2 per cent. The range finder i 
supplied in leather case; it costs around 
$33.00. Edmund Scientific Co 


27—AIR COMPRESSOR features 

safety, compactness 
The Channel-Flo is a two-stage, 200-psig 
rated motor compressor presently avail 
able in 14% and 2-hp sizes. The pack 
aged unit includes motor compressor, 
cushioned rubber mounting on an 
ASME vertical tank, interconnecting 








STEPHENS 
ADAMSON 


coal 
conveying 
systems 
for 


TODAY 


folate 


TOMOQRLOW | 


S-A tripper ar 


bunker 


d exc 
zipper 
zips open and 


Eliminates dusting 


The power plant built for present needs is expected 
to serve the next generation too. The men respon- 
sible for the purchase of vital coal conveyor systems 
for power generation may expect to buy only one 
such system in their lifetime. 

Such a system must function flawlessly for years to 
come. It must be economical in installation and de- 
livery costs and must be sparing of man power. 

To create such a power servant demands the finest 
engineering, the best construction, and above all, 
experience. These are S-A qualities and they have 
been earned in long service to the power field. This 
is why, more and more in coal handling systems, the 
big name is S-A—the name with a 50 year reputation 
for building equipment that will serve the power 
needs of our generation—and the next. 


S-A manufactures a wide range of material handling prod- 
omplete plants in U S. and Canada 
Headshaft Holdbacks 
Grizzlies & Screens 
Centrifugal Pilers 

Bin Gates & Tunnel Gates 

Car Pullers & Spotters 

Bucket Elevators 

Skip Hoists 

SEALMASTER Bali Bearing 


its 


icts in three « 


Belt Cor 
Belt, Pa 
Ship Le 


Stackir 


veyors 
& Plate Feeders 
93 Boom Cor 


REDLER ¢ 
ZIPPER Ce 
Conveyor Be 


nveyor-Elevators 
veyor-Elevators 
t Cleaners Ur 
of the ahove product 


@ Write for a bhulletin on an 


} d 








Knittel crushers built by S-A and used to 
reduce run-of-mine coal to stoker size. They 
are compactly constructed, requiring little 
headroom and are extremely dependable 
S-A crushers are available in many sizes 
and variations to meet specific requirements 


S-A REDLER conveyors and elevators 
patented products, ideally move crushed 
coal over any plane, completely enclosed 
eliminating all dusting problems. Specially 
designed flights move coal forward in a 
solid column. Discharge is possible at sin- 
gle or multiple stations 


STEPHENS-ADAMSON MFG. CO. 


864 
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piping and fittings and automatic start- 
and-stop control. Manufacturer claim 


important safety and space-saving fea 
tures in this unit. The compressor is 
flange-mounted directly on the driving 
motor, it is noted, and thus require 
less floor space than tank-mounted, belt 
“ driven units of comparable size. It can 
also be mounted on a shelf, side wall or 


overhead bracket with air receiver lo- 


cated in an out-of-the-way space 
The unit derives its name from com 
pany’s Channel Valves used in both low 


and high pressure cylinders. Introduc 


tion of this valve in the small compressor 
“a sizes is said to mean | valve mainte 
an DIDES nance and longer compressor life. The 

Channel-Flo features balanced-opposed 


piston construction. Form 1547 give 
details. Ingersoll-Rand Co 


28—SWING CHECK VALVE has 

renewable composition disk 
This bronze swing check valve, the Fig 
0630, features a renewable composition 
disk. Manufacturer notes that swing 
check valves are generally recommended 
for service on liquid lines where full 


— 
Cup ? 


Roto engineers are constantly designing new equip- 
ment to meet new conditions and applications for 
its tube cleaners. If you have a pipe or tube clean- 
ing problem, we will be pleased to place our long 
specialized experience at your disposal. Write, 


wire ofr 


Phone HUmboldt 3-0570 


unobstructed flow or minimum resist 

ance to flow is desired. The renewable 
composition disk erve to protect the 
valve seat from damage due to pulsating 
pressures affording considerable savings 
in replacement costs to users. The disk 

can be replaced without removing the 
valve body from the line. They are 
regularly furnished in a medium-hard 
type for liquid service and steam dish 

are also available. The valves, rated at 
150 |b steam working pressure, 300 |b 
cold water, oil or gas, come in sizes from 
14 through.2 in. The Fairbanks Co 


29—DUCT FAN, belt driven, for 

severe operating conditions 

Type BD Duct Fan is designed to oper 

ate under corrosive atmospheres and 

extreme temperature ranges. The belt 

driven unit incorporates a blade design 

illustrated are a few of the many types . f said to produce a higher pressure charac 
i f R Tut cl teristic while reducing noise to a mini 
and sizes o otojet tube eaners } mum. The fan is reported suitable for 
We « use in surroundings such as acid fume 
analyze each application before recom- explosive vapors, dust and gases, and 

capable of handling temperatures to 


driven by air, steam or water 


mending equipment that best meets 150 F. (Special models are available for 
temperatures to 650 F.) Bearings of thi 
fan are mounted inside the air-insulated 
belt housing, enabling the motor, which 
is located out of the air stream, to be 


the requirement 


positioned horizontal! or verticall 


ELLIOTT COMPANY- ROTO DIVISION [SRS reanenr 


Tube Cleaner Specialists Since 1910 the fan comes in sizes from 12 to 72 in 
Chicago Blower Cory 


147 Sussex Avenue, Newark, N. J. more Equipment News on page 134 
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OWT IN THE OPEN” 


® 


economical outdoor operation 
have been featured by Vogt for 
Steam Generators many years and serve leading 
chemical plants and petroleum re- 
fineries. Requiring no building for 
housing, such installations, as pic- 
tured here, produce more steam 
per dollar of investment and are a 
definite aid to lower production 
Costs, 
Get Vogt's recommendations for 
steam penerators CO meet your 
needs for power, processing, ot 
heating, without obligation, Pack- 
age type and custom built units 
are available in a wide range of 
types, Capacities, and pressures to 
meet Operating requirements. 


Write for bulletins. Dept. 24A-BPE 


Three 85,000 #/hr. steam 


Loncrator wad lexas refinery 


¢ 


An outstanding chemical plant 
served by three 150,000 #/hbr. units, 


OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemical Plant Equipment 

Heat Exchangers 


Ice Making and - * 
Refrigerating Equipment ee: - ssh D, 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


. New York, Philadelphia, Chicago, Cleveland, St. Louis, 
SALES OFFICES: Dallas, Charleston, W. Va., Cincinnati 
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THEY'VE ORDERED FULLER ROTARIES 
AGAIN AND AGAIN... 


The proof is the record. Reading 
Tube Corporation bought its first 
Fuller Two-Stage Rotary Com- 
pressor in 1944—-a C50-50H. To 
meet expanding pneumatic power 
requirements for increased pro 
duction, they added a C100-100H 
Rotary in 1946. Again, the only 
and obvious choice was Fuller 
In 1953, Reading Tube installed 
its third Fuller Rotary—a C175 
175H, and reports continued satis 
factory and economical operation, 
with a bare minimum of main 


tenance on all three, 


Reading Tube Corp. uses Fuller 
compressors exclusively for such 
variety of needs as supplying air 
power in their casting shop, mill, 
draw benches, in testing and pack- 
ing, as well as for hand accessories 
such as grinding, polishing, drilling, 
etc. 

Check these advantages when your 
plant needs reliable air power... . 
they’ve made Fuller the choice, 
time and time again. 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL 


AMERICAN TRANSPORTATION CORPORATION 


Birmingham + Chicago « Konsas City « Los Angeles « Son Francisco + Seattle 


PIONEERS OF 


HIGH-EFFICIENCY 


VANE TYPE ROTARY 
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COMPRESSORS 


. full capacity for life of the 
machine 
. smooth air flow 
. sustained performance for top 
capacities up to 3300 c.f.m. 
and pressures to 125 pounds 
. compactness and ease of in- 
stallation, requires minimum 
space and light foundation 
. vibrationless due to absence 
of reciprocating parts. 
To get all the facts, write today 
for Bulletin C-5A. eo. 


3894 


SINCE 1930 


NEERING 





new Misericordia Hospital will 


SAVE THREE WAYS. 


BY INSTALLING 


\7 PACKAGED STEAM GENERATORS 


Lowering one of the 43,500 Ib 
FW Packaged Steam Generators 
into the basement of the 
Misericordia Hospital 


~ 


Se puLED for completion early in 1958, the $8,000,- 
000, 210-bed Misericordia Hospital, Bronx, N.Y., will 
be fully equipped with the finest and most modern 
facilities obtainable. 

All steam requirements will be supplied by three 
fully-automatic Foster Wheeler Packaged Steam Gen- 
erators, each rated 17,500 Ib/hr at an operating pres- 
sure of 125 psi. Each two-pass steam generator Contains 
1857 sq ft of heating surface and generous furnace 
volume. Staggered tube arrangement permits a high 
heat transfer rate and low exit gas temperatures, These 
FW Packaged units also offer the following cost-saving 


advantage . 


SAVE TIME — because they were completely shop 
fabricated and delivered by truck direct to the build- 
ing site, all ready to set in place and connect to 
power, fuel and steam lines, 


SAVE SPACE — because of exceptionally low ratio 
of unit size to quantity of steam produced. Measur- 
ing only 12/11,” high, 10°11," wide and 1614’ 
long, these 17,500 Ib/hr units are installed on small, 
low-cost foundations. 


SAVE MAINTENANCE — because they are specially 
designed for easy servicing and inspection, Consist- 
ing almost entirely of water heating and steam 
producing pressure parts, there is a minimum of re- 
fractory and tile maintenance. 


FW Packaged Steam Generators are available in ca- 
pacities from 10,000 to 60,000 lb/hr and pressures to 
1300 psi. For complete information, send for Bulletin 
No. PG-55-3. Foster Wheeler Corporation, 165 Broad- 
way, New York 6, N.Y. 


For more data circle 540 on Post Card 





19° S7E%6 


(rt 





19 S8cle 


CONDENSERS ey marinp 


Thoroughly experienced design engineering and manufacturing staff. 
oy ¢ I el £ re 


very Marind job is backed by this Company’s international 


reputation for outstanding quality, service, performance. 


Industrial Products Division 


MARYLAND SHIPBUILDING & DRYDOCK COMPANY 


BALTIMORE 3, MARYLAND e Representatives in Principal Cities 
POWER © INDUSTRIAL EQUIPMENT 
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Hall Industrial Water Report 


VOLUME 5 


AUGUST 1957 


Many Contaminants Can Get into Boiler Feedwater 


The boiler is the sump in which all solids present in the feedwater 
must tend to accumulate. Normally, condensate returned to the boiler 
is relatively pure and the usual solids in the additional make-up water 
are handled routinely by chemical treatment and blowdown. When 
unexpected contamination of feedwater does occur, quick action is 
necessary to avoid serious trouble due to carryover, corrosion or tube 
losses. The Hall engineer is specially trained to help the plant operators 
locate the source of the contamination and get boiler water conditions 


back to normal. 


Get the Lead Out 


When an eastern utility plant first 
opened a new high-pressure turbine, 
unexpected deposits were found on 
the blades in the reheat section. 
Even more unexpected was Hall Lab- 
oratories finding that the deposits 
were composed largely of lead sili- 
cate, an unprecedented constituent 
of such deposits. 


A careful search for the source of 


the lead by plant engineers covered 
the entire boiler-turbine system and 
ended at the condenser. At start-up, 
considerable leakage had occurred 
between the condenser shell and tube 
sheets and between tube sheets and 
water boxes. When red lead com- 
pound was forced into the joints to 
seal the leaks, appreciable amounts 
had flowed between the tube sheets 
and shell into the steam space. 

How did the lead get to the tur 
bine? Slowly dissolving in the con- 
densate, the lead oxide passed to the 
boiler in the feedwater, distilled off 
along with silica in the steam and 
deposited as lead silicate when de 
crease in temperature and pressure 
made the steam no longer capable of 
carrying it. Thorough cleaning of 
the steam space of the condenser was 
necessary to correct the problem 


Diagnosis by Odor 


Hall field engineer R. M. Jordan 
was called to a paperboard plant to 
solve a bad carryover problem which 
had developed because of contamina- 
tion of the boiler water. A major clue 
was an odor of burned sugar through- 


out the plant and in the surrounding 
area. 

Because of previous training and 
experience, Jordan’s first question 
was whether any plant operation 
involved the use of starch. This led 
directly to the department where a 
starch base adhesive was prepared by 
indirect heating with steam. There a 
leak in the steam coil was found 


which had permitted siphoning of 


adhesive into the condensate line 
when the steam was shut off. De- 
composition of the starch in the 
boiler resulted in foaming of the 


boiler water and in the odor of 


burned sugar in the steam. 


Raw Water Instead of 
Raw Carrots 


When a foaming problem devel 
oped at an eastern food processing 
plant, the experienced operators 
looked for a leak at a kettle with 
resulting contamination of the con 
densate with some vegetable prod 
uct. When they were unable to trace 
the problem to the usual sources they 
called Hall field engineer D. H. Pyle. 

Pyle’s first move was to analyze 
the boiler water. He found no phos 
phate even though a satisfactory 
amount had been reported shortly 
before the foaming started. Conduc- 
tivity was very little greater than it 
had been earlier, indicating no great 
change in dissolved solids. However, 
the concentration of suspended solids 
was abnormally high. 

The signs pointed to raw water 
contamination of condensate. Hard- 


NUMBER 4 


ness determinations on the various 
condensate streams quickly revealed 
raw water leakage in a group of 
tubular water heaters. With this 
information the operators were able 
to stop the contamination and to get 
boiler water conditions back to nor 
mal in short order. 


Anti-freeze in Boilers 


Late one afternoon Hall field engi- 
neer E. A. Ramalho received a call 
from a mid-western food processing 
plant in real trouble. Total solids 
concentration of the boiler water was 
far too high. Carryover wasoccurring. 
Despite increased feeding of phos- 
phate and alkali, adequate concen- 
trations could not be maintained in 
the boiler water. 

Arriving at the plant, Ramalho 
had the operators give the boilers 
more blowdown and greatly increase 
phosphate and alkali feeding to main- 
tain tolerable conditions in the boiler 
water until the source of the diffi- 
culty could be located 

Finding the point of contamina- 
tion was not easy because of the 
large numbers of return lines and 
pieces of steam condensing equip- 
ment to be checked. However, Ram- 
alho and the operators gradually 
narrowed down the search. Finally, 
in the wee hours of the morning, 
they found a leak in a small exchanger 
heating calcium chloride brine. Ar- 
rangements were immediately made 
to discard the condensate from this 
heat exchanger and further mopping 
up Operations were easily ac 
complished. 


Industrial Water Problems 
Require Special Handling 


There are no “stock answers’’ to 
industrial water problems. For infor- 
mation, write, wire or call Hall Labo- 
ratories, Division of Hagan Chemi- 
cals & Controls, Inc., Hagan 
Building, Pittsburgh 30, Pa. 


Water is your industry's most im- 
portant raw material, Use it wisely. 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of industrial Water 
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eoomore 
quality proved 


POWELL VALVES 


FIG. 19003 W.E.—Steel Pressure FIG. 1503 W.E.—150-Pound Steel 
Seal Gate Valve for 900 Pounds 0.S. & Y. Gate Valve 
Also available for 600, 1500 and 
2500 Pounds 

FIG. 11365 W.E.—Steel Pressure 
Seal Horizontal Lift Valve for 
FIG. 3061 W.£.—300-Pound Steel 1500 Pounds. 900-Pound Valves 


Swing Check Valve also available. 


for dependable flow control 


Consult your Powell Valve distributor for full facts about quality proved bronze, iron, steel and 
corrosion-resistant valves. For every flow control problem—there is a Powell Valve to solve it. 


.. 111th VEAR 


THE WM. POWELL COMPANY, CINCINNATI 22, OHIO . 
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KEELER ‘‘CP”’ ALL-PURPOSE BOILER 


continues to deliver more steam capacity in a 


given space... larger combustion chamber with 


less head room than other types 


Left above—Two oil fired Keeler "CP" boilers, each with 16,500-lb. steam 
capacity. Right above Two Keeler "CP" boilers, each with 60,000-Ib. steam 


capacity, operating with multiple retort bituminous coal stokers 


In thousands of operations throughout the nation and 
abroad, the Keeler “‘CP”’ continues to be the ‘‘pacesetter”’ 
in providing a reliable, efficient source of low cost steam 
for power, process and heat requirement with user reports 


like these 


“fuel savings of approximately $700 per month” 

“reduction of 25% over cost of operating 
previous boilers” ‘operating almost continu- 
ously at 200% to 250% of rating and mainte- 
nance has been practically nothing"! 


The Keeler ‘“‘CP”’ is a fully steel encased and insulated 
water tube steam generator with water cooled walls. Among 
its many features, the ‘‘CP”’ water circulation occurs in a 
free and unrestricted flow, without the use of internal baffle 
plates. This permits operation at high overloads with excep 
tionally dry steam and no disturbance of the water level. The Type cP 
“CP” is readily convertible to all methods of firing, for all READILY CONVERTIBLE 


types of fuels—coal, oil, natural gas or waste gas Original of its type, the “CP” delivers high efficiency with 
induced or natural draft operatior designed for all types of 





m ‘ fuel and readily convertible at minimum cost. Made in a wide 
Keeler boiler efficiency and dependability is available range of sizes in pressures to 500 psi and capacities te 
In a size unit required for your service... write or phone 150,000-\bs. of steam per hour. Shipped shop assembled up 


for complete information to and including 350 rated horsepower 


__ The Seal of Quvelity in Water Tube Boilers” R — ESTABLISHED 1864 — 
Write For Bulletins a es E. KEELER CO. 











F-14: Type CP Packege Boilers 
. M-2A: Type CPM Peckage Beilers 100-20C West St. © WILLIAMSPORT, PA 
~ OFFICES IN PRINCIPAL CITIES 


. DK-~-1: Type DK Peckage Bollers 
. MK-1: Type MK Beilers 


For more data circle 544 on Post Card 














, WY 
we 


»») 










oo 


| \ 
| y, | 


NOW! THE COUPLING WITH THE 4-WAY FLEX! 
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THE NEW 


THIS Coupling ‘‘swallows up’’ misalignment! Its 
ability to handle multiple displacement is ex- 
ceeded only in a universal joint. It outperforms 
the most complex coupling mechanisms—yet it 
operates with the simplicity—and the depend- 
ability —of a modern tire! 


The technological advances that contribute to 
the miracle of today’s truck tires, which are 
engineered to carry tremendous loads at high 
speeds and stand terrific shock, have made this 
new type of coupling possible. 


The heart of Para-flex is a tire with synthetic 
tension members bonded together in rubber. It 
is pliant. It “fits itself’’ to changing shaft con- 
ditions—angular, parallel, end-float, or any com- 
bination of all three! Depending upon the size of 
coupling and duration of shaft misplacement, it 
handles angular misalignment up to 4°, parallel 
up to “%”" and end-float up to “«’. 


It cushions the stresses of shock loads to a re- 
markable degree. And it tends to absorb tor- 
sional vibration—reducing noise and protecting 
machinery from vibration’s destructive forces. 


There is no metal- [ 
to-metal contact be- 
tween shafts. They are 42> 
insulated. No lubrica- HCY 
tion is required. : 


v 





Para-flex takes a 
minimum of space on 
the shaft. Mounting is 
simplified through the 


The flexing member can be 
replaced without moving 
driver or driven machine 














~ractlex 


FLEXIBLE CUSHION COUPLING 


IDEA IN FLEXIBLE COUPLINGS...WITH A 
FLEXING BODY THAT AUTOMATICALLY COMPENSATES 
FOR ALL COMBINATIONS OF MISALIGNMENT AND 
END FLOAT...AND CUSHIONS SHOCK LOADS! 











PARALLEL 
MISALIGNMENT 


ANGULAR 
MISALIGNMENT 








END TORSIONAL 
FLOAT VIBRATION 











THE COUPLING WITH THE 4-WAY FLEX 





use of standard Taper-Lock bushings — no re- 
boring, no machining. Safety is promoted by 
flush design; there are no protruding parts. And 
since the flexible member is molded with a trans- 
verse split, it can be replaced without moving 
either the driver or driven machine! 


Para-flex Couplings are stocked by Dodge 
Distributors in popular transmission sizes. They 
are available from factory stock in capacities up 
to 600 hp at 900 rpm. Call your distributor for 
early delivery to make your own test. You'll 
witness something revolutionary! 


DODGE MANUFACTURING CORPORATION, 6400 Union Street, Mishawaka, Indiana 





D E a 


+ of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Factory trained by Dodge, he can give you valuable 
assistance on new methods. Look for his name under ‘Power Transmission Machinery” in the yellow pages of 


your classified telephone directory —or write us. 


For more data circle 545 on Post Card 






















UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 





HARD-SEAT—SEATLESS COMBINATION 


® For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 





HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use 
Yarway’s Unit Tandem Hard-seat— Hard-seat com- 
bination. Dise has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5S 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


BLOW-OFF VALVES 


For more data circle 5346 on Post Card 








Fig. 1. 


Attach test coupon of key-stock to blow-off pipe 


Fig. 2. After each blow, 


remove coupon and check looks 


At Start-Up, Test Steam Line This Way 


By J. H. HUNNICUTT * 


pee STEP in preparing any 
thermal generating station for 
operation is the cleaning of main and 
auxiliary steam lines and the boiler 
superheater by blowing through them 
with steam. This operation is neces- 
sary to remove any welding beads 
and other trash which, if left in the 
system, would subsequently pass 
through the turbine and _ possibly 
damage the turbine blading. 

By this time, the boiler will have 
been boiled out and, if indicated, will 
have been acid-cleaned. If the boiler 
erector has been more than normally 
painstaking, all superheater loops 
will have been sounded by blowing 
sponges through with compressed 
air, and this will have effectively 
removed any heavier metallic debris. 
It now remains to remove whatever 
mill seale and oxide that may be 
present in the superheater loops and 
to clean steam lines to the turbine. 

In accomplishing this, the normal 
procedure is to remove the bonnet of 
the turbine inlet valve, block the 
valve disk in position that no 
steam will enter the turbine, replac 
ing the valve bonnet with a tem 
porary flange and blow-out pipe in 
stalled so that when blowing through 
with steam, there will be no danger 
either to other equipment or per 
sonnel. Each turbine manufacturer 
has a special method for blocking the 
valve disk in position, and instruc 
tions should be carefully followed. 

Blowing of steam un 
doubtedly the most dangerous opera 
tion involved in the readying of any 
new plant for operation, and the 
necessity of seeing that temporary 
blow-out piping is securely anchored, 
with freedom to expand, cannot be 
too strongly emphasized. 

Until recently, the blowing of 
steam lines was more often than not 
a hit-and-miss affair. The boiler stop 
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Fig. 3. After 9th blow, 


Appearance 
4 coupor 
Badly abraded 
Badly abraded 
Deep scars 
Slight improve 
ment 
Slight improve 
ment 
Definite im 
provement 
Minor scratches 
Very minor 
scratches 
Operation com 
plete, surface 
unmarred 


coupon smooth 


valve was opened, the lines blown a 
predetermined number of times, 
whereupon it was assumed that the 
lines were clean. The temporary pip 
ing was then removed and the unit 
placed in operation. Subsequent in 
ternal inspection of several machines 
after operating periods ranging in 
length from one to several years re 
vealed that this was not enough; a 
method was needed that would take 
the guesswork out of this operation. 

The writer has formed a practice 
of having test coupons made of key 
stock, polished to a mirror finish on 
one side, with rods on 
either end for tack welding across the 
end of the blow-off pipe, as shown in 
Fig. 1. These coupons are removed 
after each blow for examination and a 
very clear picture of the effectiveness 
of the operation is thus obtained. 
Figure 3 shows a typical set of cou 
pons representing the cleaning opera 
tion for the No. 2 unit of Planta 
Tacoa for The Eleectricidad de Cara 
cas, Caracas, Venezuela. 

This plant is a gas-fired installation 
and the somewhat prolonged dura 
tion of each blow was made possible 
by firing the boiler with four of the 
eight burners with a fixed gas header 
pressure corresponding to 2-in. Hg 
A wide-open boiler stop valve was 
obtained in each case and the dura 
tion of blow represents the 
time interval attaining a 
wide-open valve and the moment 
when the valve started toward the 
closed position. Approximately three 
minutes were required to open the 
valve fully and still maintain proper 
drum level conditions. Duration of 
each blow was actually governed by 
pressure drop in order to prevent 
excessive temperature shock the 
boiler drums 
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Fig. |. Appearance of last three rows of low-pressure turbine blades after spraying with metal to increase useful life 


Extend Turbine Blade Life With 


By G. C. PARASKEVA * and 
G. J. TAYLOR | 


| ICTATES OF economy, the 

ever-present rule of successful 
power plant operation, make the 
search for lower cost ways and means 
inevitable and constant. This article, 
describing a relatively inexpensive 
method of arresting turbine low- 
pressure blade erosion, may prove of 
value to others responsible for effec 
tive operations 

Intervals of low load operation, 
though undesirable, are quite un- 
avoidable in most power station 
loading cycle characteristics. Such 
operation badly erodes the leading 
edge of the low-pressure stage turbine 
blading. Metal spraying offers a satis- 
factory solution to the problem of 
extending the life of this blading. In 
effect, an expendable metal coating is 
deposited which erodes in lieu of the 
blade proper. The trick is to apply 
sufficient metal to protect the blad- 
ing between scheduled overhauls. 

We became aware of this process 
about a year ago through the Akron 
Sand Blast and Metallizing Company 
of Barberton, Ohio. This organiza- 
tion has worked closely with the 
Ohio Edison Co on this particular 
metal spraying application. Based on 
observations at Ohio Edison’s Gorge 


; 
‘ 


Fig. 2. Photograph shows degree of erosion on leading edges of last blade row 








Fig. 3. New last-row blades after spraying, before clean-up 


etal Spray 


Station and on their enthusiasm for 
the process, it was applied to protect 
and preserve the low-pressure blad- 
inx of a 25,000-kw turbine-generator 
unit operating at 3600 rpm, 650 psig, 
850 F. 

The method used in 
volved the following procedure: 

1. Cleaning the leading edge por- 
tion of the blade subject to erosion 
with aluminum oxide particles pro 
pelled by regulated air pressure, 

2. Metal spraying a base coating 
of molybdenum from 0.001 to 0.002 
in. thick, 

3. Metal spraying 
protective coating of 4 20 
steel to the desired thickness, 

1. Repeating the aluminum oxide 
air blast to clean the entire blade and 
remove the metal over-spray 

The “ desired thickness’”’ mentioned 
in step 3 above needs clarification. As 
indicated previously, thickness of the 
final coating can only be determined 
by experience and depends on the 
expected amount of erosion between 
the individual turbine. 


this case in- 


the final and 
stainless 


overhauls of 


Some Biades Beyond Salvage 


In this particular case the last row 
of blading was deemed to be beyond 
salvage; hence, it was entirely re- 
placed. A tapered protective coating 
of the stainless steel was applied on 
the new blading ranging from 0.01 
in. at the start of expected erosion 
near the root to 0.012 in. at the tip. 
The preceding two rows were not re- 
placed. Here, the applied thickness 


le 


Fig. 4. Final and preceding row of |-p blades after spraying 


varied from 0.0012 in. near the root 
to 0.0015 in. at the tip. These coating 
thicknesses will be modified as 
needed, depending on the results 
observed at the next overhaul. 

One important aspect of the method 
is that turbine spindle unbalance 
doesn’t occur when the metal sprayed 
coatings are uniformly applied on 
each blade in a given row. This of 
course implies that a skilled, experi 
enced technician is mandatory 
Through actual application and op 
eration, Ohio Edison’s experience 
verifies this claim. For the present, 
the writers will not be able to testify 
on this aspect, since their turbine 
spindle had to be drilled for future 
field balancing and was therefore 
balanced before being reassembled a 
a matter of course, 


Technique Used for Flanges 


On this particular turbine over 
haul job, metal spraying was also 
advantageously and economically ap 
plied in the field to repair the two 
inlet steam flange joints. The mating 
surfaces of these connections were 
steam cut, to the point that a gasket 
wouldn’t hold. The lower half of the 
high-pressure turbine cylinder was 
removed and turned over to make 
fully accessible the defective flange 
surfaces. Each flange surface was 
cleaned with the aluminum 
blast. Then the prime coat of molyb 
denum was applied, followed with a 
coating of 4 20 stainless steel thick 
enough to fill all defects and steam 
cuts 

In smoothing and truing up these 
flanges, a method was improvised 
which worked out somewhat beyond 
the expectations for a field job. A 


oxide 


spider support with adjusting cap 
screws for alignment was made to 
insert in the pipe opening. A_ tool 
holder, basically consisting of two 
thrust bearings and a stiff spring, was 
attached to the spider for rigid, 360 
deg rotating operation. A Rotor-Air 
Grinder was placed in the _ tool 
holder. This improvised jig per 
mitted the flanges to be finished 
within 0.002 in. with a six-inch cup 
grinding wheel. A final lapping block 
operation provided a true surface 
well within tolerances for a male-to 
male gasketed joint 

Thus, for a mere fraction of the 
replacement metal spraying 
can be applied to extend the life of 
turbine blading. It proved to 
be equally economical on the flange 
repair job. For the authors at least, 
the applications described in this ar 
ticle provided a happy solution to a 
pair of all too prevalent power plant 
dilemma 


costs, 


costly 


Fig. 5. Method of grinding valve flange 
after spraying; final job is lapping-in 





Gas regulators mean effi- 
ciency, safety, overall plant 
economy. Here's a clear 
statement of fundamentals. A 
second article will cover reg- 


uvlator installation and care 


pape the purpose of the 
yas reguiator is to maintain a 
constant pressure at all rates of flow 
and with variable inlet pressures. In 
addition, in many cases, it must act 
as a shut-off valve when the flow is 
reduced to zero. Unless the regulator 
closes tightly when there is no con 
sumption, the inlet pressure will pass 
through the valve and on to the 
burner, causing a dangerous condi 
tion 

Any pressure regulator must con 
sist of three essential parts. The first 
is a responsive element which is sub 
jected Lo pressure which is to be con 
trolled. This is the diaphragm of the 
Any change in the pressure 
ide of this diaphragm will 


regulator 
on one 
cause some movement 

Secondly, there is a standard to 
which the controlled pressure is re 
ferred. This standard can take the 
form of a dead weight, spring, or gas 
pressure acting on the diaphragm. In 
all cases this force acts in opposite 
direction to the force exerted by the 
to be controlled 
variable restric 


pressure 
Third, 
tion in the flowing gas stream which is 


there is a 


the responsive element 
or diaphragm. This restriction may 
be in the form of a poppet valve, 
butterfly valve, 


positioned by 


slide valve, piston, 
or the like 
Figure 1 
sketch of a gas 
three essential parts 


includes a schemati 


regulator showing the 


Factors of Regulator Selection 
When selecting 
tor based upon an analysis of operat 


a pressure reguia 


ing conditions and requirements, the 
following points must be considered 

l Pate of tlow. The correct SIZIng 
of regulators is very important in ob 
taining the maximum efliciency in a 
reguiator. At normal loads the regu 
lator should be operating at approxi 
mately one-half its rate of capacity 
maximum expected 
load and the regulator capacity 
should be nearly the same. An 
oversized regulator will have to op 
erate with its valves in almost closed 
which will often result in 
erratic control or pulsation of the 
reguiator. In an ideal situation, a 
regulator should not have to be op 
erated at a flow of less than 10 per 
cent of its maximum capacity. Actu 
ally, many regulators must be oper 
ated down to almost zero flow. Con 
tinuous operation at low flows, how 
ever, may result in valve seat cutting, 


In most cases, 


very 


position 





What You Should Know About 


Gas Pressure Regulators 


By HOWARD J. EVANS* 
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Fig. 1. Schematic of gas regulator (left) showing the three essential parts. Right 
shows a single-valve spring-loaded regulator, simplest kind of regulating device 


and on sensitive regulators there 
is more chance that the regulator will 
vibrate or pulsate. 

2. Type of gas. On natural 
gas it is desirable to use synthetic 
rubber materials for soft seat valves. 
On manufactured gas it is necessary 
to use leather valve disks. Liquified 
petroleum gas is likely to displace 
standard oil treatment in leather 
diaphragms resulting in leakage of 
yas. Special diaphragm treatment or 
synthetic diaphragms must be used 
with propane or butane gas. 

3. Inlet and outlet pressures. Inlet 
pressures will affect the regulator 
type and size. The mechanical struc 
ture of the regulator must be such as 
to withstand the pressure, and mov- 
ing parts must be constructed so as to 
minimize any abrasive action due to 
high velocity of gas through the regu- 
lator. Since in general it is desired to 
have the valve an appreciable dis- 
tance off its seat during normal opera- 
tion, higher pressure drop across the 
regulator means smaller size of valves 
for any desired flow rate. The range 
of outlet pressure desired determines 
the size of the diaphragm case. The 
larger the diaphragm the more re 
sponsive it will be to changes in pres- 
sure. Therefore, the largest diaphragm 
consistent with pressure conditions 
should be used. 

4. Accuracy of control. On large 
regulators, different types of loading 
diaphragms may be used depending 
upon the accuracy of control needed, 
The simplest and most rugged design 
which will give the necessary accu- 
racy should be used. For example, the 
weight-loaded high pressure balanced 
valve regulator is a simple type of 
regulator and should be used where 
the flow is very constant or the out- 


most 


let pressure can vary about five to 
ten per cent. If better control is 
needed, a power pilot regulator can 
be used to load this regulator and ob- 
tain constant outlet pressure over a 
wide range of flow 

5. Type of valves. When a complete 
shut-off of flow is required, a soft seat 
valve should be used. On high pres- 
sure drops, the valves are subjected 
to erosion from the particles carried 
along in the gas stream. In such cases, 
hard seat valves should be used to 
help withstand this cutting action. 


Factors of Regulator Performance 
The performance of a regulator 
how well it maintaining a 
constant predetermined outlet pres 
sure under variable 
flow rates and inlet pressures can 
best be visualized by plotting the out 
let pressure against the rate of flow 
A theoretically perfect regulator 
would give a truly constant pressure 
at all flow rates from zero to maxi 
mum. Such a condition is shown in 

Fig. 2, by a horizontal line. 

Actually, there are a number of 
mechanical factors which prevent a 
regulator from performing in a man- 
ner that would produce the perfectly 
horizontal line in Fig. 2. 

As the flow increases, the valves 
must open wider to keep the pressure 
loss constant across the restriction. 
Referring to Fig. 1, it is evident that 
this means the length of the spring 
will increase as the valve opens wider. 
The length of the spring exerts a 
smaller amount of force. Since the 
standard value is decreasing as the 
flow rate increases — and the spring 


serves in 


conditions of 


*Chief Engineer, Rockwell Manufactur- 
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pressure decreases the outlet pres 
sure must decrease accordingly. The 
amount of this decrease depends 
upon the flexibility of the spring. The 
regulator performance curve then 
drops from the theoretical value 
given in Fig. 2 to a value that is 
shown in Fig. 3. This is referred to as 
spring effect. 

Another cause of 
performance curve, 
retical horizontal 


in the 
theo 
varia 


Variation 
from the 


line, 1s the 
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Fig. 2. This is how performance curve 


should look for regulator in theory 


tion in effective diaphragm area at 
various positions. As the diaphragm 
moves down to open the valve, the 


As the 


less pres 


effective area becomes larger. 
diaphragm area 
sure is required below the diaphragm 
to counterbalance the force of the 
standard spring. The effect of this 
condition KNOWN as diaphragm ef 
to further lower the curve 
shown in Fig. 3 
A third factor governing regulator 
performance and still further affect 
ing the performance curve is classed 
hody effect. ° the turbulence 
gas het the restricting 
valve and the discharge or outlet 
from the regulator. With the spring 
in Fig. 1, the 


led regulator shown 
on the outlet 
A definite pres 


point and the 
usually 


increases, 


fort 
cl IS 


as rhis is 


ol the veen 


loa 
cor! trolled pressure 


side of the valve ure 


1O exists between thi 
piping where 
measured. If the through the 
valve impinges directly the dia 
phragm, the impact pressure exerted 
against the diaphragm 
tne 


pressure is 
nOW 

on 
tends to close 


valve 


How Variations are Overcome 

Three factors which prevent regu 
lator performance from following the 
oretically horizontal line in Fig. 2 
are shown as a cumulative effect in 
Fig. 4. The conclusion will be prop 
erly drawn that performance of the 
regulator not satislac 
control problems and 


tne 


elementary 
lor man) 


design features have 


tor 
that 
porated to overcome one or all of the 
effects 

The spring effect can be 
using long and flexible springs, 
gether with diaphragm 
That is the feasible method 
smaller sizes. On the larger 


to be incor 


aided by 
Lo 
Cases. 
the 
sizes, 


large 


on 


springs would become too cumber 
some, so either weight or lever-and- 
weight is used for the standard force. 

Diaphragm effect can be reduced 
by using larger diaphragm cases. This 
is most satisfactorily accomplished on 
low pressure regulators. On high pres 
sure regulators the diaphragm cases 
would be too heavy, the diaphragm 
material too thick, and the counter 
balancing weights excessive. In the 
case of high pressure regulators, the 
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Fig. 3. But certain mechanical factors 
affect performance. Here's one effect 


standard weight or spring is replaced 
by a gas pressure so that 
change in the diaphragm area will not 
variation in the controlled 


constant 


cause any 
pressure. 
The body effect is caused by 
pressure changes from the point of 
control to the piping, due to friction 
loss or velocity change The friction 
loss cannot be but it is 
possible to utilize the knowledge that 
static and velocity pressures are in 
versely proportionate. Frictional lo 
In pressure can be eliminated by plac 
ing the control line to the diaphragm 
case in the downstream piping and, at 
the same time, gas impingement di 
rectly on the diaphragm will be elimi 


tatic 


overcome, 


nated 

With the establishment of practical 
means of overcoming spring and dia 
phragm effects, body effect can be 
overcome by adopting the principles 
observed in pressures passing through 
a venturi. 

Total pressure in a gas line | 
sum of static pressure and velocit 


the 
pressure. Neglecting friction loss, if 
velocity pressure is increased due to 
area reduction in the line, pres 
sure is decreased. The amount of 
drop in static pressure depends upon 
the volume of gas passing through 
If minimum static pressure were held 
constant with the regulator, then 
pressure in the downstream ling 
would increase as flow increased 


tate 


inlet Pressure Effect 

Outlet pressure of the regulator | 
also affected by inlet pressure change 
In the single valve construction 
shown in Fig. 1, the inlet 
acts upward on the valve, creating a 
force opposed to the standard load 
ing. Any increase in inlet pressuré 


pressure 


OUTLET PRESSURE 


will therefore tend to decrease the 
standard loading and thereby the 
outlet pressure. This can be mini- 
mized by the use of large diaphragms 
or by leverage arrangement between 
the valve and the diaphragm. For 
small inlet pressure changes a single 
valve regulator with a suitable dia 
phragm is entirely satisfactory, while 
regulators subjected to greater inlet 
pressure changes make use of a lever 
age system 
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Fig. 4. The three factors which 


vent theoretically perfect performance 


pre- 


When greater accuracy control is 
needed, the inlet pressure effect must 
be eliminated, This can done by 
using balanced valves, dia 
phragms, or special types of air load 
ing. Figure 5 (next page) is double 
valve with inlet pressure entering be 
Since the pres 


and 


be 


seal 


tween the two valves 
sure pushes up valve 
down on the other, the forces are can 
celled. The double valve construction 
is used almost all large of 
regulators, both in low pressure and 
high pressure work. A seal diaphragm, 
ing the same effective area as the 
can be used to balance out the 
by the inlet pressure 
construction is simple and elimi 

the trouble encountered when 
the same 


on 


on one 


on S1ZC8 


hay 
valve, 
force exerted 


Thi 
nate 
having two valve 
time, but can only be used 
tively low pressure drops acro 


control valve 


wat at 
rela 


Lhe 


Small Flow Characteristics 
The regulation curve at small flow 
depends upon whether soft hard 
seats are used and the power avail 
able for positioning of the valve. In 
order to obtain complete shut off of 
sary to solt 
reguiation of 


or 


seut 
small 


yas, it is neces use 
valve but the 
flows is not as good as that obtained 
with hard seats. This is because of the 
extra force neces to flatten out 
minor ridges in the valve mat« 
rial. If the lock-up is of importance, 
a leverage system is generally used 
between the diaphragms and the 
valve in order to obtain more force 
for closing the valve 

To regulator 
formance it is often sary 
ype of air loading for auxiliar 
Probably the most simple 
which the spring 
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DOUBLE VALVE 





Fig. 5. Double valve with inlet pres- Fig. 6. This system is adaptable to 
sure entering between the two high cutlet pressure controls. Pilot 
valves. Used on large regulators regulator operctes at a constant flow 
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Fig. 7. Pilct control system improves Fig. 8. Combination pilot loading 
large regulators operating at low’ and pilot control gives additioncl 
pressures. It gives a better shut-off force for operating the regulator 








weight is replaced by a constant gas pilot regulator is set for a pressure 
pressure which is much higher than the de 
This can be done by trapping the sired outlet pressure and feeds through 
pressure in the diaphragm case or a restriction into the main control 
maintaining the pressure constant case and then through the final pilot 
with a small capacity regulator, Fig regulator. This final regulator is set 
6. This system is particularly adapt for the same outlet pressure as needed 
able to high outlet pressure controls at the outlet of the main regulator. 
\ flexible diaphragm can be used The main diaphragm case is loaded 
because there is no pressure differen for a higher pressure than the outlet 
tial across the diaphragm. The small pressure desired but lower than the 
pilot regulator operates at a constant setting of the first regulator. 
flow and can therefore maintain a In operation, if the outlet pressure 
very constant pressure on the dia yoes too high, the final pilot regulator 
phragm head of the main regulator starts to close, restricting the flow 
With a constant standard force and thereby building up pressure un- 
and no effect from diaphragm area’ der the main diaphragm and closing 
changes, this type of regulator will the main valves. A slight change in 
hold a very constant pressure, About outlet pressure will cause a relatively 
the only cause for poor regulation |arge change in pressure in the con 
would be friction in the diaphragm trol chamber. With this multiplica 
and valve stems which would keep tion of power the regulator has a very 
the valves from maintaining their : 
proper position Any unbalance ol 
forces around the valves due to the 


good lock-up characteristic and plenty 


yas turbulence would also change the 
outlet pressure 


Pilot Control System 

Qn large reguiators operating at 
low pressures, the direct weight 
loaded regulators maintain a very 
constant outlet pressure because of 
the large diaphragm area. Direct gas 
loading would be of very little advan 
tage. The most need for improvement 
in this regulator is a better shut-off 
and more positive position ol the 
valves when friction occurs due to 
dirty gas 

This can be accomplished by a 
pilot control system, Fig. 7. The first 


of power to overcome a sluggish con- 
dition due to dirt accumulation. 

The pilot control system is not too 
satisfactory on high pressure control 
because the gas pressure is only on 
one side of the diaphragm. This re- 
quires a thick diaphragm when op- 
erating on high pressure, which de- 
tracts from the regulator sensitivity. 


Power Pilot Control System 

A combination of pilot loading and 
pilot control can be obtained by con- 
trolling the outlet pressure of the 
pilot loading regulator from the out- 
let pressure of the main line. Figure 8 
is a schematic drawing of this type of 
gas loading control. If the outlet 
pressure in the main line decreases, 
the pilot regulator opens up, increas- 
ing the pressure on top of the main 
diaphragm head. This forces the main 
valve wider open, increasing the out- 
let pressure. 

This type of system gives addi 
tional force for operating the regula- 
tor, since the loading pressure does 
not remain constant but changes ac- 
cording to the demand for more or 
less pressure in the discharge line. A 
thin and flexible main diaphragm 
may be used since there is very little 
differential pressure necessary across 
the main diaphragm 

Instrument controlled pressure reg 
ulators are another source of pressure 
loading. This system is almost iden 
tical to a pilot control except that it 
is more flexible, using a pressure ele- 
ment to position the pilot valve 
rather than using a diaphragm type 
of pilot regulator. The pressure ele- 
ment is operated by outlet pressure 
in the main line. As the pressure de- 
creases the coil.moves the flapper 
valve, shutting off the nozzle flow 
and increasing the pressure in the 
line. This increases the pressure in 
the bellows, which will move to close 
the valve in the supply line, thereby 
reducing the pressure in the control 
head. The spring under the main dia- 
phragm will then move to open the 
valve, restoring pressure on the 
downstream side 

Instrument loading and pilot con- 
trol are similar, having a multiplica 
tion of power for positioning the 
valve. The pressure acts on only one 
side of the main diaphragm in both 
cases, 


COMING NEXT MONTH 


Reasons for variation in the 
outlet pressure of gas regula- 
tors; causes for excessive in- 
crease in outlet pressure at low 
flows; and many another points 
important for the power engi- 
neer to know on maintenance 


of gas pressure regulators. 





Economics of Driving a Shaft 


Problem of selecting a suitable type of drive for a particular ap- 
plication is often beset by economic factors of varying degrees of 
complexity, discussed in this study at the annual meeting of the 
Petroleum Electric Association at Amarillo, Texas, early in June. 


\ ANY PEOPLE have occasion to 

determine the most economical 
way to drive a shaft. This is not al 
ways easy because of the many dif 
ferent factors upon which the selec- 
tion of a suitable type of drive may 
depend. 

The electric motor and the internal 
combustion engine are by no means 
the only ways to turn a shaft, but 
they are the most common and so are 
the only types of drives to be con 
sidered here. 

Internal combustions 
grouped in three classes, as follows: 

1. Automotive type engine (a 
1500-3000 rpm. (b) 0-100 Bhp. 

2. Industrial type engine (a 
1500 rpm. (b) 50 800 Bhp 

3. Stationary type engine (a 
600 rpm. (b) 300 2500 Bhp. 

What costs are involved in choos 
ing a prime mover? Five separate 
classes of costs are listed as follow 

1. Initial investment. 

2. Investment 
b) Depreciation. (c) Ad 
taxes and insurance. 

>. Operating costs. (a 
including housing and transporta 
tion. (b) Fuel or electricity. (c) Parts 

oil filters, ete. (d) Supplies oil, 
grease, etc 

1. Maintenance Labor. 
b) Parts. (¢) Down-time costs if 
applicable, and production lost, if 
applicable. 
5. Miscellaneous a) Safety or 
other special equipment required, if 
any. (b) Income tax considerations. 

Now, certain typical values for 
some of these costs will be set forth 
These values were arrived at by stud 
ying the operating records of various 
industrial firms. They may be con 
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Fig. 1. Curves of brake horsepower 
vs speed for Chrysler Industrial Engine 


sidered average, and may be used as 
guide posts but not necessarily bind 
ing for any particular case. 

1. Electric Motor Drive: 1. Initial 
investment varies from $20 to $50 
per Bhp including controls. Trans 
formers add $10 to $15 per Bhp. 

2. Investment cost, per annum. 
a) Interest about 6 per cent of 
investment for industry. About 3! 
per cent for public bodies. (b) De 
preciation 4 per cent is about 
right for motors, unless faster depre 
ciation is desired for financing pur 
poses. 

3. Operating 
a) Power cost 


costs, per annum, 
Bhp x 0.746 x 
eff. 
hours per yr running time x rate per 
kwh. (b) Labor and material about 
$0.25 per Bhp per yr total. 
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Fig. 2. Curve of fuel consumption of 
below 7 in 


gas engines of small bore 


Il. Automotive Engine: |. Initial 
investment varies from $20 to $30 
per Bhp. It should be noted in these 
calculations that Bhp depends con 
siderably on the engine speed. Figure 
1 is included to show this relationship 
for a typical automotive engine 

Per Annum 
cent, usually 


» 


Investment cost 
a) Interest 6 per 
b) Depreciation 20 per 
10 per cent depending on use factor, 
speed, and load. This machine 

usually worn out after 8000 to 15,000 
hrs at full load and rpm. It will last 
twice as long at 2000 rpm as at 2800 
rpm, and will last twice as long at 
60 per cent load as at 100 per 


cent to 


cent 


By BRAC BIGGERS’ 
and 
ROGER OWEN " 
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Curve of fuel consumption of 


Fie. 3. 


gas engines of large bore — above 7 in. 


load. (¢) Ad Valorem Taxes and In 
surance 2 per cent of total prime 
mover iny 

4. Operation 
This varies considerably 
speed, skill of 
Fuel is fairly ea to estimate ac 
curately. Figure 2 is a graph showing 
fuel consumption for various loads, 
Note that the fuel use per Bhp per 
hr is 142 per cent as much at 50 per 
cent load as that at full load. Total 
operation costs average from $10.00 
to $16.00 per Bhp per yr 

1. Maintenance Costs Per An 
num. Usually an overhaul will be 
needed each 6800 hr of loaded duty 
at 2000 rpm. Average total main 
tenance costs ary trom $8.00 to 
$12.00 per Bhp per yr 

Ill. Industrial Engine Drive: | 
Initial Investment installed cost is 
about $75.00 per Bhp. (Installed cost 
generation equip 
about 


estment 
Costs, per Annum 
cost with 


load, operator, ete 


of engine plus all 
ment for a generating plant 
$200.00 per kw 

2. Investment 
Intere 
Depree lation 


Cost Per An 
about 6 per 
10 per cent 


alorem taxe 


num. (a 
cent. (b 
to 15 per cent ( Ad 
and Insurance per cent 
3. Operation Cost Per An 
num. (a) Fuel land 2 
Total operation a $4.00 to 
$12.00 per Bhp per yr 
1. Maintenance Cost Ver An 
Overhaul ever 10 000 loaded 
800 rpm. Total main 
average about $7.00 to 


See Figures 


erage 


num 
hours at 600 


tenance costs 


‘Southwestern Public Service Company 





$9.00 per Bhp per yr as general rule 
IV. Stationary Engine Drive: | 


Case 1 
Initial Investment installed cost F 


‘ ; , An actual industry-owned generating station cost study prepared in 1951. A factor of 1.15 
of engine and a¢ CESBOTICS about has been applied to operating costs to convert to 1956 dollars. These figues are from the account 
$125.00 per Bhp Cost of generating ing records of the company 
plant with this engine $300.00 4-300 kw Machines— 1600 HP 
Generated 7,047,000 kwh 
ts Per An Load Factor is 70 per cent 
1. Investment Costs— $264,000 ($220 per kw capacity) 
a. Interest 6’ 


per KW 

, Investment Cos 
nur a) Interest about 6 per 
cent b) Depreciation 1 per cent 


b. Depreciatior 10°, 
oO 6 per cent ( Ad valorem taxes P 


(medium speed engine) 
and insurances 2 per cent c. Tax (Ad Valorem) 
}. Operation costs Per Annum 
Vari between $4.00 Bhp per yr 17° $44,880.00 
1,288.00 


and $10.00 per Bhp per yr For fuel d. Insurance and expenses 
we Pigure | 
Mig , Total investment costs $46,168.00 
1. Maintenance Costs usually er 
* 2. Operating Costs 

about $2 to 6 Bhp ver yr o. Labor $27,848.00 

V. Miscellaneous cost considera- b. Lebrication & Supplies 2904.00 
tions: Check to see what, if any, c. Fuel (Gas at 10¢ per MCF) 13,665.00 


pec I or alarm equipment 
Total operating cost $44,417.00 


(Total plant operating cost— $44,417.00 $27.70 per BHP per yr 
1600 


may needed for each particular 


ue operation costs be sure 
, 3. Maintenance Costs 
tet t of ' » taxe 
ate ne effect of income taxe a. babes $ 1,224.00 
on operation costs. Since this item | b. Material 10,329.00 


deductible rue economics have 
Total $ 11,553.00 


Total plant maintenance $11,553 $7.20 per BHP/yr 
1600 HP 


heen art at until costs alter 


| one t pe drive 


dina 
operation cost of $10,000 $102,138.00 


Total annual cost 

Rote $102,138.00 1.47¢€ per kwh 
‘ 7,047,000 kwh 

The above figures do not include labor costs above wages. Missing costs include such fringe 


and another type ol drive 
, »,000 per ear the ¢o 


“« ma bye E5000 for type 
benefits as housing and transportation, plus supervision and personnel costs 


Using these same figures, and a typical power company rate, compare this cost to that of 
iV. Labor Costs Per Annum purchased power 

cost n underestimated Annual energy purchased 7,047,000 kwh 
12.5¢€ per MCF 


and > OO tor t pe ‘'B 


ome discussion here Cost of gas at generating statior 
e that an ¢ mployee Load Factor 70 per cent 
Average monthly usage 587,250 kwh 
e do not realize how Energy chg. per mo $5901.50 
Annual cost $70,818.00 
Ihe following cost 


pay check how 


Investment costs based on $10.00 per kva Substation capacity (1500 Kva— $1 5,000) 


considered Annual fixed charges and substation Maintenance 16 % $ 2,400.00 
benefit acations, sick Transformer losses Wr%, 1,770.00 


A.B. taxes, jury duty, 
This Total cost $74,988.00 


Cost per kwh $74,988.00 1.065¢€ per kwh 


rement, ete 
about $1000.00 

per year in industry 7,047,000 kwh 

ad ncreasing 

mnel and Supervisory 


include costs of training, Case 2 
upervising, and the cost ol peopl The Kansas City Power and Light Company prepared a competitive Power Cost Study in 1955 
who perform personnel functions The following two tables are taken from this report 
We cannot assume that another em This illustration is given to show the extreme importance of including the probable load factor 
ployee will cost nothing extra here, of a station when making an economic study 
mp doesn't work out that it should be noted that the two sources of power approach the same cost at 100% load 
Rach employee must assume factor, but due to high fixed charges the kwh cost of engine generation goes up much faster at 
{ lower load factor 


hy proportior ate hare of thi CoO 
when econom act are faced TABLE | 
vy neludes residence, Total Cost of Generated Power With 
and othe space, i up 450-600 Rpm Diesel Engine Generators 


{ 


pled flies pace usually cost LOAD 
about $5.00 per sq. ft. to buy, and KW DEMAND 100 500 1000 2000 
e idence about $10.00 per sq It Investment 
hi hould be amortized at about per kw* $290 $260 $237 $221 
12 per cent to 15 per cent per annum Total Cost 
t Mills perkwh 
| Trar portation I supplied Labor 
Fairly accurate data is readily avail Allocation 


able for cost of each type of equip 


100% , 100% 50% 100% 50% 100% %Z 100% 50% 


Load 

ment, either on a per mile or per rage 

month basi rhe a erage miles per 20% 88.0 74.1 756 68.7 
year for passenger equipment 1s 30% 61.5 52.2 53.2 48.6 

about 15,000 to 18,000 miles 40% 48.2 41.2 42.0 38.5 

50% 40.2 34.6 35.2 32.4 

60% 35.0 30.3 30.9 28.5 

by a factor ibout 1.3 if no hous 70% 31.2 27.2 27.7 25.7 
gg r 80% 28.3 249 25.2 23.4 

ing, transportation or office space & * Per Kilowatt of Plant Capacity 

required, It can go as high as 2.5 if 

all these iings are supplied 


This total cost of an employee can 
be arrived at by multiplying the wage 





TABLE I! 
Total Cost of Purchased Power With 
Kansas City Power and Light Company Rates 
Primary, 12,000 Volts of Over General Service —Large 
LOAD, KW DEMAND 100 500 1000 1500 2000 500 1000 1500 


Investment Per kvo $51 $15 $13 $10 $10 
Total Cost, Mills Per kwh 
> Load Factor 33.3 27.2 25.4 24.3 22.8 
° , 26.0 21.9 30.8 20.0 19.0 
21.9 19.0 18.0 17.4 16.6 
19.5 17.0 16.4 15.9 
17.4 15.3 147 14.2 
15.6 13.9 13.4 13.1 
14.5 13.0 12.6 12.3 


CASE 3—Diesel Generating Plani for Small City, New Mexico 
Physical Facilities Total operation and maintenance cost per kwh 2.669¢ 
5 engines and generators capability at altitude 940 BHP total 3. The above figures do not include labor overhead or any investment 
Engine HP at altitude 1515 total 85% manufacturers rating cost. If we add $5000 00/yr for labor overhead ($1000.00 per man for 
All are slow speed (200 to 300 rpm) 5 men), then add 5% for interest, 5% for depreciation, and 2% for 
They average about 13 years of age msurance and taxes on an investment of $200.00 per kw for 940 kw 
Operating Date—12 months ending August 1956 we get about $25,000.00 more. Then 
Total net kwh 2,507,289 $66,925.97 
KW Peak 695 kw 930 BHP 25,000.00 
Annual Load Factor 41% 
Load usually carried by 2 most efficient machines and | other $91,925.97 Total Cost 
Total Plant operation cost 54,861..4 $36.00/engine HP/yr or 
Total Plant Maintenance Cost $12,064.33 $8 00/engine HP/yr this is 3.65¢ per kwh generated 


CASE 4 COMPRESSOR STATION ECONOMICS 


HY POTHESIS 
] 8000-hp Gas Compression Statior to be designed to utilize most economical drive for compressors. Assume 


50%, tor bond ratic 
of company, and 3.5% bond interest. Assume rate of return on money (average) to pay investors 6%, 
Gas Engine Drive 
Electric Motor Drive New Supercharged Engines 1956 Model 
$150—175 per hp Cost of Statior $250—275 per hp Cost of Station 
Use $150 Use $250 


Cost of Plant $1,200,000 $2,000,000 


Spare Parts Inventory 20,000 30,000 


Total Investment $1,220,000 $2,030,000 


- 

6% 

<O7 
Ise 


Interest 
Depreciatior 
Ad Valorer ind Insurance 2‘ 3° $ 158,500 4 | iY, $ 264,000 
Therefore r ney i $ 158,500 $ 264,000 
Operating Costs— Including Maintenance 
lor Ele 8000 hp (0.746 kw per hp) (8760 hrs per yr) 8000 hp ($.20 mcf) (8000 btu/hp) 
(.80 load factor) ($.0085 per kwh y (.80 load factor) (8760 hrs/yr) 93 
altitude factor (1000 btu per mcf) 
$396,000 $96,500 


Fuel 
efficienc y 
Labor, Parts, Supp ‘ Six Pipe-Line Companies (names on request Same Six Pipe-Line Companies average 
average $2.50 per hp per yr for this iter $14.00 per hp per yr for this item 
8000 ($2.50) 8000 ($14.00) 
$ 20,000 $112,000 
Admin. & Ger 27%, $ 42,700 $ 71,000 


Total Operatir $458,700 $279,500 
Electric Motor Drive Gas Engine Drive 
Income Tax Cost To Allow 6 Tr, Return 
Bonding Interes $1,220,000 (.50) (.035) $ 21,350 $2,030,000 (.50) (.035) 
Deductior Net income After Taxes 
Needed 
(.06) ($1,220,000 73,200 (.06) ($2,030,000 121,800 
21,350 45,500 


48%, $ 51,850 484, $ 86,300 

52% (Tax) $ 57,150 52% (Tax) $ 89,900 

$ 57,150 $ 89,900 

458,700 279,500 

58,500 264,000 

Total Annual Costs $673,350 $633,400 

Difference in Annual Cost $673,350 — $633,400 $39,950 

Difference in Investment $2,030,000 $1,220,000 $810,000 


Now management can decide whether $40,000 more cost per yeor is best for the smaller investment or whether to make the 


larger investment. Other things they will consider are possible automation advantages of each choice, future cost of labor, etc 
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Fig. |. View of transformer fire test area shows replica of unit in center, oil storage and heater in shed at left. The 
typical 20,000-kva transformer at right, liquid CO, storage operator mans deluge valve which supplies water to system 
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EVALUATION PROGRAM LETS YOU 
Test Transformer Fire Protection Before 


Now YOU can tell how effective 
your transformer fire protection 
before you have to learn the 


hard way after a fire. Automatic 
Sprinkler Corp has begun a trans 


properly-designed water spray sys- 


nozzle arrangements can be judged 
accurately. tems for indoor or outdoor use, and 

As shown in Fig. 1, the test area b) total-flooding CO, systems in 
at the company’s plant in Youngs- enclosures where concentration can 
town, Ohio, consists of the dummy _ be held for 30 min. with a second 


will be 


shot of CO,. 


former fire protection evaluation pro 
gram, including demonstrations of 
actual transformer fires, for personnel 
of utilities, industrial firms, insurance 
companies, and consulting firms 
Purpose of the program is to pro 
ide information on the various types 
systems available and 
performance may be ex 
It is hoped that the 
program will provide with a 
better background for 
and purchasing transformer fire pro 


ol protection 
how 
pected ol each 


what 


users 
specifying 


tection 

Feature of the programs is the 
conducted ona full 
transformer. Oil 
similar to that used in transformers 
is piped to five different locations on 
when the oil is set afire at 
the effective 
s and 


demonstration 


wale model of a 


the model 
any one of the locations, 


re sola MG el tem of nozzle 


transformer surrounded with a piping 
system to accommodate the various 
nozzle configurations, a storage unit 
for liquid CO,, and a facility for 
heating the test oil.to 350 F, neces- 
Sary Lo assure ignition. 

The day-long program includes 
discussions and films of dry chemical 
systems plus demonstrations of aux- 
iliary equipment such as “rate-of- 
rise’’ detection units. Each program 
covers the three basic types of trans- 
former protection systems: 

l. Engineered Fire Protection Sys- 
This is an automatic system 
designed to obtain quick extinguish- 
ment or control of fire. Such a system 
is supplied with at least a 30-min. 
supply of extinguishing medium, and 
is designed to allow resetting to full 
fire protection immediately after a 
fire. Systems in this are: (a 


lem 


class 


Limited Supply Protection Sys 
tem: This is designed for positive 
extinguishment. Supply of extin 
guishing medium may be between 
one and three minutes. System may 
use CO, or water spray. Design and 
conditions of use must make positive 
extinguishment possible since these 
systems cannot cope with reflash 
which may occur from fire beyond 
area covered by system, or from oil 
above its ignition point still dis 
charging from transformer. 

}, Auviliary to Hose Station Sys 
lem: This is a fixed-piping system, 
manually or automatically-operated, 
consisting of several water spray or 
dry chemical nozzles so located as 
to extinguish fires on top of the 
transformer only. Fires in other loca- 
tions require extinguishment, if pos- 





Fig. 2. Simulating fire on transformer 
top, hot oil burns fiercely in Test A-1 


Fig. 3. Fog spray from double row of 


nozzles blankets fire in series D test 


Fig. 4. Here, cloud of CO, envelopes 
transformer in test of Cardox system 























Fig. 6. Test A-5 is made with same spray nozzle configura- 


Fig. 5. Test A-2 demonstrates effectiveness of top-mounted 
tion, but with fire in different location on front radiator 


row of nozzles against simulated fire on side of radiator 


You Buy 


sible, by portable hoses or extin 
guishers. 

Each water spray system is tested 
against five fires. Performance is 
evaluated in terms of two questions: 
Did the system extinguish the fire, 
and if so, how much time was re 
quired? Observers make their own 
decisions as to whether or not each 
fire has actually been extinguished, 
and do their own timing (See Fig. 7 
This enables them to make their own 
conclusions as to the degree of pro 
tection they can expect from what 
ever system or systems they are 
considering purchasing. 

Test program has been worked ou! 
in over a year of experimentation by 
special hazards experts of the com 
pany, and by condensing this ex 
perience into a day-long program, it 
enables observers to learn in a few 
hours what would otherwise require 
months of experiments and thousands 
of dollars. The demonstrations and 
discussions cannot go into the com 
plexities of system design, but are 
intended to give a thorough back- 
ground for purchasing decisions. 

Programs will be conducted each 
week throughout the summer and 
fall, and are open to all interested 
personnel of utilities, consulting engi- 
neering firms, insurance companies, 
trade associations, and others. 


Editor's Note: Arrangements for 
individuals or groups to attend 
these programs may be made by 
writing E. B. Rumble, Manager, 
Special Hazards Department, Au- 
tomatic Sprinkler Corporation of 
America, Youngstown 1, Ohio. 


Fig. 7. Two of the evaluation test sheets filled in by observers of the test series at 
Automatic Sprinkler Corp. Pages at left show arrangement of nozzles and 
location of fire; right-hand pages are used to record data from each test 
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Helium Gas Turbine Nuclear Plants For 
High Temperature Power Cycles 


( NE OF THE factors that had Such temperatures and pressures 
) retarded the rapid devel are very low compared to the steam 
power in the temperatures and pressures used in 
comparatively modern fuel-fired power stations 

which all exist indeed, these were the values used 
operate 25 and 30 years ago and it is un- 
derstandable that under these condi- 
tions power engineers have not been 
overly enthusiastic about nuclear 
power development. Modern high 
efficiency stations are designed for 
temperatures of 1000 and 1100 de- 
pressures of from 1000 to 


more 
opment of nuclear 
[United State the 
low temperature at 
ing reactors have had to 
No nuclear reactor in use or in the 
present time, 
which 


team 


design tage at the 


¥ 
can operate at temperatures 
veneration of 
high as 
team pressures above 

The tritish Calder Hall 
m which began operation la 
and which is the largest 
piant ! the world, 


will permit the 
ut Lem perature even as 
OO | or 
HOO | grees and 
000 psi 
Nuclear engineers, of course, have 
been aware of these temperature lim 
itations and for have been 
striving to produce reactors which 


(jctober 
nucieal pow I 
years 


oper at a steam pressure ol onl 


1* and a temperature of 575 1 








Chain-grate Stokers For Nuclear Plants? 


Described here is still another type of nuclear reactor—the so-called pebble- 
bed reactor being developed by Sanderson & Porter together with Alco Prod- 
ucts. Aside from its inherent simplicity, this reactor should appeal to the modern 
power engineer because it promises high temperature and high pressure steam 
conditions of the same order as used in our most advanced fossil-fuel fired plants, 
and thermal efficiencies perhaps even greater than those attained in our present 
high-efficiency plants 

The reactor consists essentially of a tube or column filled with spherical pellets 
of enriched uranium carbide and graphite homogeneously mixed, and cooled by 
helium gas at a pressure of around 750 psi, circulated by a standard type centrif- 
ugal compressor. The helium, leaving the reactor at temperatures up to 1500 F, 
is circulated either through a heat exchanger to make high pressure, high tem- 
perature steam or, in a second scheme, can be used directly in a closed cycle gas 
turbine system 

The porous balls would permit the fission products to escape into the gas stream 
and thus be carried off by the coolant, subsequently to be removed by traps 
before the helium reaches the heat exchanger or gas turbines 

As reported in the June issue of Nucleonics, a group of German companies 
are also working on the development of a reactor of this type, in fact the contract 
for the design of a 15 mw net (electrical) pilot plant was awarded to Brown 
Boveri of Mannheim and Friedrich Krupp of Essen. In the design proposed, the ball- 
shaped fuel elements are fed into the tower-like reactor tank from above, and 
unloaded below. Thus, the reactor will be controlled merely by changing the 
loading and the coolant flow; there will be no safety or control rods. A high rate 
of burnup is hoped for by re-sintering the fuel elements at intermediate intervals, 
thus curing radiation-damaged elements 

If this type of nuclear reactor can be made to work—and there seems to be no 
valid reason to believe that it cannot — it will do much to bring nuclear power costs 
in line with conventional plant power costs. It involves the use of no expensive, 
exotic metals, and fabrication of the fuel elements should be low. Based on current 
prices for making pure graphite, it appears that the fabrication of the critical 
mass for a 50-mw (heat) reactor would cost less than $10,000, indeed, it might 
cost as little as $1000 

The inherent simplicity of this reactor coupled with the ease of fuel element 
fabrication and reprocessing, to say nothing about the advantages of high tem- 
perature operation, make it extremely attractive from every standpoint. If in the 
long run this pebble-bed reactor should prove among the most economically 
feasible, it might easily develop into a type using a sort of chain grate stoker type 
using a chain grate to carry the pebbles through the fuel channels. It might be a 
good plan for the chain-grate stoker people to stay in business for a while. 

A. W. Kramer 
Editor 





can operate at much higher tempera- 
tures. The LMFR — the liquid metal 
fuel reactor for example, being 
studied by several working groups 
is an effort in this direction. 

One of the most promising systems 
for attaining a really high tempera- 
ture, high pressure nuclear power 
plant is a proposal by Sanderson & 
Porter and the American Turbine 
Corporation, to build a_ helium- 
cooled reactor using uranium bear 
ing graphite pellets as fuel elements. 
Such a reactor would be suitable for 
use either with a high-temperature, 
high pressure steam cycle, or with a 
closed cycle gas turbine system. In 
the first case, a gas (helium) is used 
to transport the heat developed in 
the nuclear reactor to a boiler in 
which steam is raised and subse 
quently used to drive a_ turbo- 
generator set, while in the second 
case the gas is heated in the reactor 
and used directly as a_thermo- 
dynamic working fluid in a gas 
turbine power plant. 

These two systems were described 
in detail in a paper presented by 
Mr. S. T. Robinson, Chief Engineer 
of the American Turbine Corpora- 
tion and Special Projects Engineer 
of Sanderson Porter, at the He 
lium Symposium held at Anaheim, 
California, June 6 and 7. This Sym 
posium was sponsored by Robert 
shaw Fulton Controls Co. Since 
these two power plant systems differ 
so wideiy in design philosophy and 
requirements, Mr Robinson dis 
cussed them separately 


Gas Cycle for Steam Generation 

The temperature gas cycle 
reactor system for steam genera 
tion is, in principle, capable of 
raising steam suitable for use in any 
turbo-generator set built or 
contemplated. To meet this objec 
tive the reactor and fuel ele 
ments are of graphite and the heat 
transport fluid or reactor coolant, 
as it is often called, is a gas. A flow 
diagram of the system is shown in 
Fig. 1. It reactor, cir 
culating blower, heat exchanger and 
connecting pipe together with the 
necessary auxiliaries. 

In operation, helium gas, at ap 
proximately 750 psi is circulated 
through the reactor where its tem 
perature is raised to about 1500 F 
From the reactor the gas passes to a 
heat exchanger in which the heat is 
given up to produce steam of a 
quality required for the turbine. 
After passing through the heat ex 
changer the gas returns to the 
blower inlet where the head losses 
of the system are made up and the 
cycle is repeated 
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Fig. 1. Diagram of gas cycle reactor steam generating plant 


The most interesting feature of 
this system is the design of the reac- 
tor. While Mr. Robinson did not 
describe the reactor design in detail, 
its general features are shown in the 
diagram. It is a graphite moderated 
reactor using fuel elements in the 
form of spheres- slightly more than 
an inch in diameter, consisting of 
uranium bearing graphite matrix 
with an integral non-fuel bearing 
coating. No metal is involved in the 
construction of these fuel elements, 
hence no corrision nor structural 
deformation troubles can be ex 
pected. The fuel elements are con 
tained in suitable channels in the 
graphite structure of the reactor and 
the gas passing through these chan 
nels is heated to 1500 F as already 
mentioned. 

Helium is an inert gas and in itself 
does not become radioactive from 
nuclear bombardment. However, cer- 
tain of the volatile products will be 
released from the fuel elements and 
these will become radioactive. It is 
necessary, therefore to shield the 
entire gas system including the heat 
exchanger itself. The system shield 
ing is designed with the assumption 
that all fission products volatile be 
low 2500 F are released to the gas 
stream. Actually, the release of 


Reactor heat output 188 MW 
Helium weight flow 466,000 Lbs/Hr 
System head losses 10,100 Ft 
Net power to blower (at 80%») 2.24 MW 
Total energy to boiler 190.24 MW 
Gross conversion efficiency 39.5% 
Gross electrical output 75.18 MW 
Blower drive efficiency 95% 

Gross power to blower 2.35 MW 
Other system auxiliaries 1.70 MW 
Net electrica! output 71.13 MW 
Net efficiency 
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FLOW DIAGRAM SANKEY DIAGRAM 


Fig. 2. Flow diagram, Sankey Diagram, and performance data 
on 75 mw gas cycle reactor steam plant. 1450 Ib—1000 F/ 
1000 F reheat, using helium cooling and motor-driven blower 


volatile fission products will be se¢ sorption cross section, of course, is 
eral orders of magnitude less than of importance since it reduces para 
this and since the direction of fuel  sitic capture of neutrons, thereby 
element development will be towards permitting a higher conversion ratio 
virtually complete retention of fission Absorption cross-section is also of 
products, the gaseous working fluid i importance since it introduces changes 
selected on the basis that all volatile in reactivity with system pressure 
fission products are retained. changes. Having selected a gas which 
is satisfactory from these standpoints, 


In the design of this gas-cooled 
a low pumping power 


system various gases were considered one having 
but all were discarded in favor of modulus, yielding a low ratio of 


helium. The characteristics of im pumping power to heat transferred, 


portance in selecting a gas for a heat 1s desirable. 
transport fluid in this reactor system Referring to Table I, which sum 
are its chemical inertness, absorption m™arizes the characteristics of the 
and activation nuclear cross sections gases considered, carbon dioxide is 
and its pumping power modulu discarded for this system because of 
Since this reactor design is based on — its reaction with carbon above 900 F 
the use of graphite as a core and fuel Nitrogen presents a problem in the 
bearing material, the possible reac operation of graphite reactors at 
tion between the gas and graphite isa high pressures due to its high ab 
major consideration. The activation sorption cross-section as compared 
resulting from irradiation in the core with graphite. If it is assumed that 
should be a minimum. A low ab the graphite pores are filled with 
nitrogen at 750 psi, the effective 
cross-section would be five times that 
at atmospheric pressure. Thus a posi 


Table listing gas characteristics, such as chemical attack on graphite and steel tive pressure coefficient of reactivity 


is introduced which may adversely 


Chemical Attack ga Pumping Power affect reactor operating conditions 


Gas On Graphite 


Helium None 

Neon (75%Ne-25%He) None 

Hydrogen None 

Nitrogen None 

Carbon Dioxide Forms CO 
Above 900 C 


Notes 
(1) Borns per Molecule 
(2) Average Value between 300 F & 1500 F 


On Steel (barns) (1) Modulus ¢ %(2) While hydrogen has excellent charac 
None 0 2.6 teristics as a reactor heat transfer 
None 2.1 0 fluid its explosive range in air is 
Embrittlement 0.66 between 4.1 per cent and 74.2 per 
Nitriding 3.76 cent by volume. Since a hydrogen 
Carburizing 0.0034 4 explosion could conceivably disperse 
the radioactivity contained in the 
system, its use is thought to present 
unnecessary hazards. Therefore, the 
choice lies between neon and helium, 
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Fig. 5. Block diagrams showing recuperator requirements 
for a 5000-kw 30 per cent efficient closed cycle gas turbine 


Fig. 3. HS diagram and arrangement 
of closed cycle gas turbine power plant 


with helium being selected on the 
basis of its pumping power modulus. 

Studies were made of a number of 
different power plant designs based 
the use of this steam generating 
system, ranging from a 16.5 mw pre- 
ferred standard unit having 850 psi 
900 F steam conditions to a 250 mw 
supercritical unit having 3500 psi 
1100 F 1050 F reheat steam condi- 
tions. In all cases the pumping power 
is approximately 1 per cent of the 
reactor heat or about 3 per cent of 
the gross electrical output. However, 
since all of the power expended in 
compressing the gas appears as heat 
in the boiler, and this fraction of heat 
is in turn converted into electricity, 
the actual blower power required 
from the system amounts to some- 
thing of the order of 2 per cent of the 
gross output. This can be seen from 
Fig. 2, which is an energy balance of 
a 75 mw, 1450 psi, 1000 F, 1000 F 
reheat steam plant. Here the blower 
power chargeable to the system is 
2? O] per cent of the gross electrical 
output 

All considered, the total auxiliary 
power requirements of a steam plant 
using this reactor system is about 
the same as the auxiliary power re- 
quirements of a coal or oil-fired plant 
and the net station heat rate is about 
10 per cent lower due to the absence 
of stack losses. 

Gas circulating equipment for such 
a reactor is commercially available 
in the form of the gas line blower or 
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Fig. 4. Gas turbine cycle heat flow. 
Compressor efficiency, 33s per cent 
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booster. These are single stage cen- 
trifugal machines available in a num- 
ber of sizes capable of handling from 
5000 to 30,000 cfm at heads up to 
15,000 ft. These units, which are 
fully developed, are fitted with a wet 
contact seal on the drive shaft and 
leakage of gas from the drive end is 
impossible. 


Ciosed Cycle Gas Turbine Plant 


As already indicated, a study was 
also made to determine the feasibil- 
ity of using this gas-cooled nuclear 
reactor in a closed cycle gas turbine 
power system. A flow diagram of a 
simple closed cycle gas turbine nu- 
clear power plant is shown in Fig. 3. 
It consists of a gas turbine set com- 
prising a compressor and turbine 
connected to an electric generator, a 
recuperator for the internal transfer 
of heat within the cycle, a sink, an 
off-gas system, and a nuclear reactor 
to provide the thermal energy which 
is converted to mechanical energy 
within the system. This is a single 
loop system, having no intermediate 
heat exchanger between the reactor 
and the machinery set circuit. 

The study was made to determine 
the effect of power plant working 
fluid characteristics on the design of 
the gas turbine and associated equip- 
ment with particular reference to 
size. The selection of the fluid was 
not based on nuclear considerations 
though the fluids studied were known 
to be generally acceptable. The gases 
studied were helium, nitrogen, and 
carbon dioxide. 

A plant of 5 mw electrical output 
and 30 per cent net efficiency was 
selected as the basis for this study. 
Design conditions for the three power 
plants (each using a‘different gas 
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Fig. 6. Comparison of gas turbine machinery for © 
compressor temperature ratio in a 5000-kw closed cycle 


1.3 





were the same. Specifically, all plants 
were designed for the same output 
and efficiency between the tempera- 
ture limits of 120 F and 1300 F ata 
compressor temperature ratio of 1.3 
with a ratio of pumping power to heat 
transferred of 2.85 per cent. All 
plants were designed for the same 
turbine inlet or high pressure system 
pressure level. In any closed cycle 
gas turbine plant the basis of design 
is the internal transfer of heat by 
forced convection. This occurs in the 
source, the sink, and the recuperator. 
Figure 4 is a temperature-entropy 
diagram of a simple closed cycle gas 
turbine, showing the relative magni- 
tudes of the heat received, trans- 
ferred, and rejected as a percentage 
of the useful work. This diagram is 
based on a cycle having an efficiency 
of 3314 per cent, operating between 
the temperature limits of 120 F and 
1300 F. 

Letting the heat equivalent of use- 
ful work equal 100 per cent, 300 per 
cent of this output is received by the 
cycle from the reactor on the high 
pressure side of the system. After 
expansion through the turbine 450 
per cent of the output is transferred 
from the low pressure to the high 
pressure side in a recuperator, with 
the low pressure design conditions 
controlling the surface requirements. 
After this internal transfer of heat 
in the recuperator 200 per cent of 
the output is rejected to air or water 
in a pre-cooler. The latter is shown 
as item 6 in Fig. 3. Thus 31.5 per 
cent of the total heat is transferred 
to the high pressure side and the re- 
maining 68.5 per cent is transferred 
from the low pressure side. There- 
fore, any expression indicating the 
relative amounts of surface required 
resulting from the use of different 
gases should include a pressure term 
to permit evaluation on both high 
and low pressure sides of the system. 

No attempt will be made here to 
present the calculations involved in 
the design of the recuperators but 
Fig. 5 shows the relative size of the 
units for the three different gases 
On the same basis, Fig. 6 shows the 
relative size of the turbines, as well 
as the axial thrust loads. No attempt 
was made in the studies to reduce 
these thrust loads by the use of bal 
anced These were all com- 
parative using the same 
blading and the same type velocity 
diagrams. 

In view of the fact that there is a 
complete release from Mach number 
effects in a helium machine while a 
carbon dioxide machine is_ badly 
limited in this respect, a more de 
tailed design for a specific fluid could 
well result in better design. For ex 

highly tapered blades will 
in a reduction in the centrif- 
ugal helium machine 
with a possible reduction in the 
number of stages, while pinned root 
blades in a carbon dioxide machine 
will result in reduction in the bending 
loads permitting the use of something 
nearer to a 50 per cent reaction type 


areas. 


designs, 


ample, 
result 
stresses in a 




















Fig. 7. Arrangement of equipment in a 5000-kw gas turbine plant using helium 


design. In other words, there is no 
universal compressor design for all 
gases. 

Mr. Robinson, in his presentation 
of his paper, said that they are doing 
some basic work to get a better un 
derstanding and to improve the 
design of helium compressors. Being 
limited by stress, a helium 
can be run at higher 
speeds by tapering the blade cross 
section from root to tip. Within 
limits a high stagger angle rotor and 
a high degree of reaction gives a 
greater pressure coefficient for a fixed 
axial velocity through the 
Therefore, they are looking for high 
reaction stages using blades with a 
high turning angle and taper. This 
work is in progress and results should 
be available in the near future 

The overall turbine design for these 
power plants is free vortex 50 per 
cent reaction at approximately mean 
diameter, which is constant for all 
stages. Design limitations were 100 
ft per second blade speed at the mean 
diameter, axial velocity equivalent 
to that required to give the same 
losses as occur in a nitrogen turbine 
having an axial velocity of Mach 0.2 
and a minimum blade height of one 
inch. The number of stages required 
for each machine was established 
within these limits, with the helium 
turbine being designed by limiting 
blade speed. Combined stresses in 
the last leaving blade row were not 
allowed to exceed 35,000 psi. 

The results of this study are ap- 
plicable to plants of greater output 
of the same basic design but must be 


speed 
compressor 


stages 


used with caution for smaller plants 
as the flows involved may require a 
different type compressor, invalidat 
ing this specific comparison. 

Having established the size of the 
recuperator and the turbine ma 
chinery the plant arrangement can 
be considered. In a closed cycle 
power plant using a working fluid 
other than air, which must be stored 
when not in circulation within the 
cycle, it is desirable to keep the plant 
inactive volume to a minimum, This 
requires careful attention to the duct 
ing and those parts of the flowpath 
where turning takes place. Ducting 
is usually sized on the basis of Mach 
number which results in that for the 
helium plant being the smallest, fol 
lowed by nitrogen and carbon diox 
ide, 

Thus, in laying out the plant an 
attempt was made to design it with 
the very minimum of piping and in 
active volume, and yet make it 
possible to reject the heat to an air 
or water sink. See Fig. 7 

In conclusion, the use of helium as 
a working fluid results in the smallest 
size power plant of this output and 
type. Development problems of the 
turbine machinery being the only 
area in question appear to be mini 
mized due to the complete release 
from Mach number effects. With the 
development of blading specifically 
designed for use with helium there is 
every reason to believe that the 
design of a turbine could be ap 
proached with the same degree of 
assurance that would be had using 
air as the working medium. 





Think You Need More Air Compressors? 


Here's a formula for finding a realistic--and economical--answer 


By H. B. WAYNE 


ys OF ALL inspect the piping 
ystem for possible air leakage 
This means all pipe, fittings, valves 
flexible hose. Leaky joints, 
seated and open valves, as 
cracked hose, are common 
causes of air loss. Since leakage of 
air is not readily detected, it may 
be necessary to install pressure gages 
in various parts of the 
system to determine location of 
Figure 1 shows an arrange 
ment for performing this test. By 
installing tee fittings as shown, it is 
possible to perform this operation 
with two pressure gages which can 
be removed when the com 
pleted. The tees are provided with 
root valves to prevent air loss after 
the test is completed. 
Secondly, take card 
compressor cylinders, Also measure 
air delivery rate and pressure at 
outlet of each machine and compare 
with design values. For this purpose, 
an orifice assembly may be used for 
flow measurement and need not have 
the refinements available with a 
flow nozzle or tube as sometimes 
employed when testing in accord 
with the ASME power test code. If 
card readings and/or observed flow 
rates are less than originally spe 
cified, check prime mover perform 
ance for power consumption 
Third, with electric motor drives, 
current readings will 
the motor is drawing 
Indicator cards will 
information for direct 
acting steam-driven machines and 
for internal combustion-driven units 
If these values agree with 
mover is performing satisfac 
Ne xt, 
and running 
seated valves, 
and cylinders 
causes of failure for 
deliver rated air quantities. If pneu 
unloading is em 


valve position 


and 
poorly 
well as 


temporarily 


leaks 


test 1s 


readings for 


voltage and 
determine if 
rated power 


vive similar 


design, 
prime 
inspect 
gear 
worn 
are frequent 


compressors to 


compressor 
Dirty and 
piston 


torils 
al ve 
p orly 


rings 


matic or electric 


ployed, inspect for 
during each step 
Fourth, check temperature of wa 
and leaving inter- and 
Frequently, cooling 
is inadequate, causing 
because 


ter entering 
after-coolers. 
water supply 
reduced compressor output 
of high temperature air entering the 
high pressure cylinder, This may be 
caused by pump not delivering re 
quired flow rate, partial or complete 
closing of valves in the water circuit, 
fouling of cooler tubes due to scale 
formation and/or dirt accumulation. 

Fifth, measure air consumption of 
equipment being served. Poor me- 
chanical condition of pneumatically 


operated tools and other air-using 
facilities will require quantities in 
excess of design values. If this condi- 
tion prevails, inspect, repair or re- 
place accordingly. Approximate air 
consumption of tools and other 
equipment may be determined from 
the following relations: 


Vv KnxP 


Air flow rate—cfm 
A constant from Table A 


Pressure gage reading — psig 
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Location of the pressure gage for 
performing the test is shown in 
Fig. 2 

Sixth, compare location of air- 
using equipment with respect to the 
compressors. Frequently, distance 
between receivers and load exceeds 
that originally planned, which will 
limit air flow. This condition is com- 
mon when a plant is expanded some 
distance from the air source. 

By locating additional receivers at 
the load, it is possible to 
minimize pressure loss and main- 
tain required air delivery rates. 
Figure 3 shows details for these rela- 
tions. With receiver(s) located at 
the compressors only, maximum 
pressure loss occurs as indicated by 
A. Installation of a receiver near the 
load, limits losses, thereby permit- 
ting more air to be delivered as 
shown in B. When pressure in re 
ceiver No. 1 drops to a set value or 
limit, the back pressure valve opens, 
permitting air flow from the No. 2 
receiver. For many applications, de 
mand for air in excess of that avail- 
able from the No. 1 receiver is infre 
quent and of short duration, which 
operating most of the time 
pressure loss. 

Seventh, sometimes demand for 
compressed air in excess of plant 
capability exists for short periods of 
time and at infrequent intervals. 
It is possible to avoid installing 
additional large units, by locating 
a small portable compressor in the 
area where this condition prevails. 
Figure 4 shows details. This arrange- 
ment permits placing the unit where 
the peak load exists. The installation 
may be made in short time without 
special tools and skilled personnel. 
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Fig. 1. Arrangement for testing piping 
for air leakage, with pressure gages 
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Fig. 2. Location of pressure gage in 
measuring air consumption of equip- 
ment being served. Is tool in good shape? 
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Fig. 3. Locating additional receivers 
at or near load minimizes pressure loss. 
B shows scheme A with receiver added 
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Fig. 4. Sometimes a small portable com- 
pressor placed where peak load exists 
will be an economical answer to problem 











Fig. 1. Aluminum jacketing on the new 
steam pipeline between Esso’s Bayway 
refinery and Linden station of Public 
Service Elec. & Gas Co in New Jersey 
protects heat-saving insulation on the 
5%-miles of pipe from weather effects 



















EW steam-carrying pipeline sys- 
tem that is protected from rain, 
snow, dirt and ice by a gleaming, 
corrosion-resistant aluminum jacket, 
now is in operation at Esso Standard 
Oil Co’s Bayway refinery. 

The aluminum application, one of 
the largest of its type, employs 80,000 
lb of alloy 3003 sheet produced by 
Aluminum Company of America. It 
shields 5!% miles of large diameter, 
insulated steel pipe from damaging 
weather and a corrosive industrial- 
marine atmosphere. 

According to Esso, insulating and 
jacketing the lines has cut heat loss 
to only 5 per cent of that experienced 
with bare pipe. An expenditure of 
more than $500,000 would be re 





Fig. 2. Insulation wrapped around pipes 
was covered with a 15-lb roofing felt 











Aluminum Jackets Linden-Bayway Lines 


In Steam-Oil Swap 


Big steam lines linking Esso refinery, Linden generating station are 





quired annually to replace the heat 
that would escape if the pipelines 
were not insulated and protected 

Designed by engineers from Esso 
and several consulting firms, the new 
pipelines link refinery facilities and 
the recently completed Linden gen 
erating station of the Public Service 
Electric and Gas Co. Nearly all 
steam required in the refinery’s 
processing operations now is supplied 
by the station through two 30-in. 
low-pressure lines and one high 
pressure 20-in. line. 

Steam at 462 F flows through the 
30-in. pipes to the distributing sys 
tem in the process area. In the high 
pressure line, steam enters at 740 F 
and passes to the refinery’s distribu 
tion grid at the central boiler house 
To conserve heat and maintain 
steam efficiency, each new pipeline is 
wrapped in mineral wool insulation 
manufactured by Baldwin-Hill Co, 
and jacketed with Alcoa aluminum. 

In addition to the process steam 
pipelines, a 16-in. low-pressure line 
delivers steam to the refinery’s water- 
front area, and two 8&-in. steam- 
traced lines carry fuel oil to the 
power station. To keep the oil flow 
ing, these lines also have been 
insulated to lock heat in, and jack 
eted to keep weather out. 

In performing the big insulating 
job, the Trybee Co, Ine., first 
wrapped the lines with the blanket- 
type insulation, then added a layer 





insulated and jacketed with aluminum to save $500,000 a year 





of 15-lb roofing felt. Aluminum sheet 
in alloy 3003 was cut to size, shaped, 
and punched prior to reaching the 
job site. When installed, the easily 
handled sections were drawn tightly 
around the felt-covered insulation, 
and secured with self-tapping screws. 
Complete weatherproofing was in 
sured by the careful overlapping of 
adjacent sheets. 

At elbows and fittings in the pipe 
lines, mineral wool insulating-finish 
ing cement and asphaltic mastic 
weatherproofing compound were used 
in place of aluminum sheet. These 
sections were coated with aluminum 
paint to preserve the neat appear 
ance afforded the new pipeline system 
by the bright metal jacketing. 





Fig. 3. The final covering is aluminum 
sheet, secured by self-tapping screws 
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Plant D is the fourth of six cases presenting actual 
costs of modernizing small industrial power plants 


_ INSTALLATION, rather 
than being a replacement of exist 
ing boilers, was an addition to an 
existing plant required by expanding 
business and an increase in steam 
requirements 

The manufacturing plant served 
makes paper board and folding boxes. 
It is located in a former cotton mill, 
the oldest buildings, some of which 
are still in use, dating back to 1837. 
The original mill was located to take 
advantage of a water power on the 
Patapsco River and as a result occu 
pies a very cramped site in one of the 
narrower parts of its valley. 

During an earlier expansion of the 
paper board mill the boiler plant had 
been relocated on the opposite side 
of the river from the mill proper and 
equipped with two second-hand boil- 
ers and multiple retort underfeed 
stokers. The boilers were B&W sinu- 
ous header longitudinal drum-type, 
of 604 and 693 hp rating, but due to 
the antiquated design and insufficient 
grate area of the stokers it was diffi- 
cult to maintain a continuous output 
of more than about 50,000 lb per 
hour of steam and they required a 
premium grade of coal with a high 
ash fusion temperature. 
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Boiler house for Plant D, as seen from river. Above 
corrugated asbestos 
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Fig. 4. Plant and silos from railroad 


When the boiler house was moved 
across the river a trapezoidal area 
upstream of the boiler house proper 
was enclosed in the river wall for use 
as a coal storage but it proved incon- 
venient and its use was abandoned. 
It had however an excellent river wall 
going down to bed rock. 

A study of the possibilities of the 
paper board mill site indicated that 
unless there were entirely unforeseen 
developments in the paper board in- 
dustry, the probable ultimate steam 
requirements of the operations which 
could be conducted in the area 
available would not exceed 120,000 











What It Costs 


lb per hour. This was not all needed 
at once, and as the B&W boilers in 
use were built in 1916 and 1922 
respectively and would have to be 
replaced in the not too distant fu- 
ture, a logical arrangement would 
be to install one 60,000 lb per hour 
boiler now and similar ones when the 
replacements of the other boilers took 
place, providing eventually a modern 
plant for 120,000 |b of steam per hour 
with a spare boiler. While space was 
limited, as can be seen from the draw- 
ings and photographs, the working 
room and accessibility in the boiler 
house have been found satisfactory. 

Auxiliary equipment, that is, feed- 
water heater boiler feed pumps and 
coal handling, were designed for the 
ultimate capacity of 120,000 lb per 
hour. 

The general plan is shown in Fig. 2 
and a vertical section through the 
new boiler, No. 3, is shown in Fig. 3 
and outside views of the completed 
plant in Figs. 1 and 4. 

An economic study showed that, 
with the rather low rates for electric 
power available in that area, it would 
tie up a large sum of money on a no 
better than break-even proposition 
to install electric generating equip- 
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To Modernize 


ment; so the steam conditions were 
at 190 psig 100 F superheat, the 
same as the existing boilers. 

High volatile coal with low 
fusing temperature is available at 
advantageous prices in this area due 
to low prices at the mines and short 
rail haul, so all circumstances favored 
the choice of a spreader stoker. This, 
however, introduced another prob 
lem, that of supplying two different 
grades of coal. As Bituminous Coal 
Research, Inc has seen fit to comment 
favorably on the installation both 
as to functioning and cost, we feel 
that a fairly complete description of 
the coal handling equipment can be 
include’. 

The coal handling arrangement for 
the two old boilers consisted of a 
concrete hopper along the front of 
the boiler house, shown in outline as 
reserve coal storage in Fig. 3. Coal 
was unloaded from cars into this by a 
portable flat belt conveyor over the 
tracks under the coal car hoppers, 
and an inclined belt-type loader 
elevating the coal into the concrete 
hopper. The side track was close 
enough to the hopper to permit this 
to be done. An inclined screw con- 
veyor raised the coal from the bot 
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Fig. 2. General plan of boiler plant. One new 60,000 Ib per 
hr boiler, No. 3, was added. Space was tight but adequate 


Fig. 3. Transverse section through No 


3 boiler. 3-drum, 


bent-tube unit has water tubes on furnace side walls only 





tom of the concrete hopper to the 
foot of the bucket elevator shown 
inside the boiler house in Fig. 2 
This bucket elevator dumped 
the dotted hopper marked “ present 
hopper,” from which pipe 
carried the coal to the stoker hoppers 
of boilers No. 1 and 2. 

This arrangement required an ex 
cessive amount of labor at the con 
veyors, and as the concrete hopper 
was uncovered, the rain and snow 
gave endless trouble inside the boiler 
house, with wet coal hanging up in 
bin and chutes and rusting out the 
equipment. It has been described in 
some detail, however, as some of it 
was incorporated in the new 
handling system, 

In the new system a track hopper 
was installed at a point on the outer 
track which allowed room for 
unloading four cars of coal at each 
switch with a car puller to move the 
cars to the track hopper. A long, 
pan-type feeder delivers the coal to 
a two-roll crusher, with by-pass, 
which in turn discharges into a slow 
speed pivoted bucket elevator. This 
elevator in turn discharges into a 
flight conveyor which passes across 
the top of the silos and is gated to dis 
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By H. D. FISHER * 


charge into them individually as re 
quired, Capacity of this equipment is 
50 tons per hour. Fig. 9 shows this in 
part, also a portable car shaker which 
has proved a great labor saver. 

As will be noted in Fig. 2 the silo 
location is unsymmetrical, The foun 
dation structure was designed to sup 
port four silos and the space between 
the middle and last silos made large 
enough to accommodate a fourth silo 
of the same when and if it is 
needed, 

Meantime a chute visible in Fig. 9 
allows coal to be transferred directly 
to the reserve storage. The silos can 
also be dumped directly into the re 
serve storage, which has been fully 
roofed and enclosed. Transferring 
coal from the reserve storage to any 
of the silos is a process of raising it 
by the old bucket elevator onto the 
reclaiming conveyor shown in Fig. 2, 
carrying it by the reclaiming chute to 
the foot of the new bucket elevator 
and delivering it by the flight con 
veyor as required. Each of the silos 
holds about 140 enough for 
48 hours or more steaming; the re 
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tons 


*Coneseulting engineer Westeott & 
Mapes, Ine., New Haven, Conn 





serve storage, approximately 300 tons 

Coal with extended belts 
transfer the coal from the bottom of 
the silos into non-segregating chutes 
above the stoker hoppers. 

With so much light, fine, dry ash, 
partly from the cinder catcher, and 
plenty of river water available, sluic 
ing seemed the desirable method of 
ash disposal. Fortunately there was 
a narrow strip of low river bank down 
from the boiler house. Ordi 
narily this would have inadequate 
area but drainage was speeded by 
ditches feet deep and six feet 


scales 


stream 


two 


Fig. 7. View of stoker for No 


segregating chute. It has three feeders and through grates 


These dug transversel 
drain tile laid in them 
with about a foot of crushed 
and the remainder of the 

covered with gravel. The area 


crib of creosoted tie 


apart were 
and covered 
stone, 
ditches 
Was 
enclosed by a 
filled with stone and gravel along the 
edge, and the far end left 
banked with about two feet of ash 
when the storage is emptied 

The drain system has worked very 
well as the water drains off quickly 
and effluent from the tile is clear 
Periodically the refuse is pushed out 
by a bulldozer, care being taken not 
to get too deep, and sold for cinder 
blocks. A of the sluicing basin 
and ecribwork is shown in Fig. 5. 
Interestingly enough, this 


river 


view 


cribwork 
has been completely submerged sey 
eral flash floods without 
damage except washing out some of 
the gravel fill 

The stoker and part of the 
segregating chute, also the end of the 
control board cubicle, are shown in 
Fig f It three feeders and 
through grate sections. Grate overall 
is 12 {ft 6 in. wide by 13 ft 7 in. long 
Fly ash is re-injected from the boiler 
passes. Re-injection from the dust 
collector has been abandoned because 
of excessive ash loading of the vases 
and polishing of the boiler tubes. The 
boiler is of the three-drum bent-tube 
type with spaced-out water tubes on 


times in 


non 


has 


3 boiler and part of non- 


Fig. 5. Ash sluicing basin and cribwork. 
This drain system has worked very well 





Fig. 9. Coal handling equipment. Chute 
delivers the coal directly to storage silos. 
Portable car shaker in foreground 
has proved to be a great labor saver 


the furnace side walls only. Boiler 
tube heating surface is 8584 sq ft; 
water wall tube surface, 562 sq ft in 
3'q in. tubes set tangent to the re- 
fractory wall on 95¢ in. centers. An 


Fig. 6. Induced draft fan is located 
over dust collector, just under roof 


Fig. 8. Boiler feed pumps and boiler control board. Two of 
the pumps are steam turbine driven and one is motor driven 


for 100 F 
187 sq ft in 


intertube superheater 
superheat consists of 
1'4 in. tubes. 

Design capacity is 60,000 lb per 
hour continuous, 75,000 lb per hour 
for 4 hours, steam at 190 psig 100 F 
superheat with feed at 230 F; but 
on occasion it has averaged 80,000 
lb per hour for 24 hours without 
distress. 

Forced and induced draft fans are 
duplex driven with steam turbines 
and motors. The forced draft fan is 
below the firing floor in front of the 
boiler; the induced draft fan over the 
dust collector just under the roof. The 
latter is shown in Fig. 6. A dust col- 
lector is installed just under the 
induced draft fan which discharges 
through a venturi stack. 

Combustion control is of the elec 
trically operated metering type (the 
control board for No. 3 boiler only is 
seen in the background of Fig. 8). 
Coal feed is adjusted to load require- 
ments, forced draft from coal feed 
subject to manual adjustment of the 
fuel air ratio and induced draft from 
furnace pressure. Control is by 
dampers in the outlet duct of the 
forced draft fan and inlet ducts of 
the induced draft fan. The board 
also carries draft gages, damper posi- 
tion indicators for manual control, 
fan motor ammeters, pressure gages 
for boiler and main line steam and 
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J. W. Marchant 
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Piping and valves 


COST OF EXPANDING PLANT D—1948-49 


Thermal insulation 


Electrical load center Corp 


Bigelow Co $130,390 
Bigelow Co 

Geo. Allen & Son 

Detroit Stoker Co 

Westinghouse Elec. Corp 

General Electric Co 

American Blower Co 


Boiler and Accessories 
Boiler 
Setting 
Stoker 
Steam turbines 
Motors 
Forced draft fan 
Induced draft fan and 

stack 

Dust collector 

Coal and Ash Handling 
Coal silos 


Rigging center into place 

Brown & Heim, inc 

Smith De Corse and Christhilf 
Smith De Corse and Christhilf 
Maryland Steel Product Co 


Electric wiring 

Foundations 

Superstructure except steel! 

Superstructure steel frame 

Bridge for pipes and 

walkway 13,526 

51,300 

1,53) 


Maryland Steel Product Co 
Westcott and Mapes, In« 
Westcott and Mapes, Inc 


Engineering 


Prat Daniel Corp Field $ 
ie woervisior 


Prat Danie! Corp 
Robinson-Branin Co 
Neff & Fry Co 


Total Actual Cost $544,127 


Due to an unusual combination of unfavorable circumstances the 
cost of this project exceeded the estimate by about 20 per cent. 
Among the major items causing delays and additional expense were 
(a) Holding up by owner of engineering work when design was about 


Auxiliaries 

Water softening equip 
7,34) 
4,051 
4,184 
3,499 
8,000 


Permutit Co 

Leeds & Northrup Co 

Leeds & Northrup Co 
Leeds & Northrup and others 
Norwalk Tank Co 


ment 
Combustion control 
Control board 
Instruments, etc 
Condensate storage tank 
Deaerating feedwater 


half completed 

(b) Strike of iron workers in that district when building frame was 
partially completed, delaying construction about three months 

(c) Extra expense for enclosing building and heating because (b) 
threw building and boiler completion into the winter season 


10,665 
475 
5,155 


heater Elliott Co 

Rigging heater into place 

3 Boiler feed pumps 

2 Condensate pumps (in 
paper board mill) 

3 Booster pumps 


(d) Lower productivity of construction workers in cold weather 
foundation supplied by 


Ingersoll Rand Co {e) Erroneous information on conditions 
owner's representative 
Field supervision by owner's engineer resulted in lack of complete 


1,788 (f) 
1,828 
1,862 


Ingersoll Rand Co 
Ingersoll Rand Co 
Ingersoll Rand Co 


control of project by consultants 
Because of provisions for future expansion in coal handling and 


2 Ash sluicing pumps 
Stationary vacuum 


S. L. Cooke Co 


cleaner 





feedwater systems, a figure for cost per Ib of steaming capacity per 


hr is rather meaningless 


2,513 








feedwater line, water level indicators 
for boiler, heater storage tank and 
condensate storage tank, boiler steam 
floor meter and feed line water meter. 

Feedwater is somewhat of a prob- 
lem, for though the Patapseo water 
only averages about 40 ppm calcium 
as CaCo;, makeup has run about 50 
per cent. An automatic zeolite soft- 
ener was therefore installed, the 
softened water being fed under man- 
ual control into the condensate stor- 
age tank which holds 15,000 gal. It 
is welded of stainless steel clad plate. 

The deaerating feedwater heater is 
of 120,000 lb per hour capacity with 
15-min storage and was installed just 
under the roof. Condensate from the 
paper board mill is pumped directly 
into the heater and makeup supplied 
by booster pumps from the conden- 
sate storage tank in the basement. 
There are three of these pumps, one 
running, one ready to start from a 
float switch in the heater storage 
tank on low water load, and one a 
spare. Overflow from the heater 
returns to the condensate storage 
tank. 

There are three boiler feed pumps 
of full capacity, two steam turbine- 
driven and one motor driven. These 
are shown in Fig. 8. 

The building above the firing floor 
window sill level is sheathed in corru- 
gated asbestos siding with butt joints 
and presents, as can be seen from 
Fig. 1, a neat well-finished appear- 
ance. There is no wall insulation and 
as the boiler radiation is rather low, 
several unit heaters were installed. 
The roof is five-ply tarred felt on pre 
cast concrete slabs. 

The support for the 
water lines connecting 


and 
boiler 


steam 
the 


plant and mill had been a rather elas 
tic suspension bridge which sub 
jected the pipes to considerable 
bending and vibration. This was re- 
placed with a rigid truss bridge and 
walkway, the boiler house end of 
which can be seen in Fig. 1. An un 
expected bonus from this bridge was 
received when, a few years after it 
was built, the state highway bridge 
about 200 yds downstream, which 
had been the regular thoroughfare 
between the mill and the boiler 
house and rail siding, collapsed. This 
left vehicle connection with the 
freight siding subject to a four-mile 
detour and would have been rather 
inconvenient for pedestrians except 
for this foot bridge. 


Reduced Operating Costs? 

Whatever the cause of a plant re 
modeling, there is always considera 
ble pressure by the owner to have the 
new equipment reduce operating 
costs at least enough to equal the 
fixed charges on the expenditure 
required, 

In the plants described in thi 
series of articles, full data on operat 
ing costs before and after the change 
were available to the writer only in 
this present case Plant D. In this 
case, in spite of several increases in 
wage rates, the reduction in operat 
ing expenses for years of equal fac 
tory output exceeded the fixed 
charges, including 5 per cent interest 
on the new expenditure, by about 
$10,000 per year. 

At Plant A, described in the first 
article of this series (POWER ENGI 
NEERING, May 1957, pp. 82-84), no 
separate account was maintained for 
boiler house expense, but the man 


agement stated that, although a new 
building had been added at about 
the same time, the fuel consumption 
remained about the same and there 
was a reduction from two operators 
to one per shift. 

Plant B, described in the June 
1957 issue of PowER ENGINEERING, 
pp. 92 94, was operated for only a 
short time on a load comparable 
with that on the coal-fired plant, as 
business conditions forced the closing 
of the of the factory. The 
owner stated, however, that for this 
period the fuel savings were very 
large, particularly in coal used for 
banking boilers on the night shift 
There was a considerable reduction 
in labor, three firemen and a coal 
passer on the day shift to one fire 
man, 

At Plant C 


section 


POWER ENGINEERING, 
July 1957, pp. 49 50) a large Corliss 
engine was shut down during the 
installation of the new boilers so that 
the change in load makes an intelli 
gent comparison of costs before and 
after the change impossible. It did 
result in a reduction of labor, from 
two to one man per shift 

Plant E, to be deseribed in the 
next article in this series, was very 
well operated before the installation 
of the new boiler, and while it seems 
likely that the forced draft register 
type burners of the new boilers, with 
combustion control, are 
than the flat flame 
burners in the 
the old 
control, 


automatic 
more efficient 
steam atomized 
clinker bottom furnaces of 
boilers with manual draft 
the oil meter records are so erratic 
from day to day that they appear 
completely undependable, No change 
was made in attendance 
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Hottest news this month . . at least to your 
editors .. is the magazine's move to a new 
home in the country. Here's the story ..... . 


Now that we look back on the Big Move, maybe it wasn’t so 
bad after all. But at the time, we wondered if this issue 
would ever get to the printer. Pictures — some of them 
spoofed-up a bit— prove that we made it. At any rate, 
POWER ENGINEERING’S efficient new home in the suburban 
community of Barrington, IL, is well worth the trouble 
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Old Quarters in Westminster Bldg., Chicago, at busy Move to Own Building in Barrington, about 30 miles 
corner of Dearborn and Monroe Streets became in northwest of Chicago, was planned about three years ago. 


adequate for growing staff and editorial operations Here goes last of editorial desks into one of the vans 








Getting Out the Issue, Welden Reynolds refuses to right word, oblivious of boxes perched precariously over 
be distracted by furniture-tagging operation carried on her head. Executive Editor Earle (center) selects hooks 
by Chuck Maxwell; in background, Virginia Martiniseeks to save; Editor Kramer (right) ignores the whole mess 











Still Under Construction when pic- 
ture was taken, here is the new home 
of Technical Publishing Company 


a renipenenay 
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Well, Art Department Thought It Funny,so whoare we tocallit acorny stunt? Publisher Kingsley Rice does his 
Here’s Art Director Jim Wilcox (center), Bob Koster (left), Dick Trefilek part he thinks by carrying out 
right) boxed-up and ready to go; tag on Jim’s glasses is “‘artistic’’ touch a pair of lightweight personal files 





old office, home of POWER ENGINEERING and its com-_ are “salvaged”’ by Treasurer Art Rice and Richard Ran- 


It’s Almost All Over as last desks get wheeled out of Overlooked by Movers, waste basket and extension cord : 
panion publication, Plant Engineering, since 1950 dau, last to leave. (Ed. Note: Who took the picture?) 





Power ENGINEERING’S Big Move con- 
tinues (see preceding pages). Vans 
line up for unloading at new building, 


308 East James Street in Barrington 


. . . And Here We Are 





Look What We Walked Into! Material delays, short The Photographer Swears this picture wasn’t posed 
shipments prevented completion of editorial offices on but somehow we doubt him. Virginia Martini, under the 
time. Moral: If in frying pan, don’t jump ‘till fire out ladder, claims she was too busy to notice anything. Ha! 


_ 


Strong, Horizontal Lines of new building express pro- 
gressive, modern spirit just what we try to put into 
the magazine. Mover in foreground is modern, too. 


Unperturbed by First-Day Confusion, Associate Edi- The Station Wagon Set: Some staff members will com- 
tors Reynolds and MeCaw use available furniture to mute from various suburbs of Barrington Chicago, for 
catch up on work. (And where are those beautiful drapes? example. Company provides two wagons for commuters 





Fig. 1. Perlite concrete goes on fast 
with spray gun. It adheres readily to 
paper-backed wire lath on framework 
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Fig. 2. Cross-section of one of U. S. 
Gypsum's perlite-treated fuel tanks. 
Framework is attached top and bottom 


Fig. 3. Finished tanks are enclosed in 
6-in. perlite barrier making them fire- 
proof, weatherproof, easy to maintain 


How To Fireproof Your Fuel Tanks 


... and insulate them at the same time 


[EW TECHNIQUE has been de- 
veloped for protecting gasoline 
and oil storage tanks from the dan- 
gers of fire and evaporation loss by 
protecting them with perlite insulat- 
ing concrete. 

United States Gypsum Co recently 
used the new method on three me 
dium-size fuel tanks at its Philadel- 
phia plant. In this case, the company 
wanted to enlarge one of its buildings 
that was very close to the 50,000-gal 
fuel tanks, but was unable to do so 
because of municipal fire regulations. 
Approval was granted, however, after 
the tanks had been fireproofed with 
concrete made with perlite an ex 
panded voleanic mineral that can re 
place ten-times-heavier sand in gyp 
sum plaster and insulating concrete 

At the same time, the perlite con 
crete serves as an effective insulator 
to minimize evaporation loss. In 
many instances, and with fixed-top 
storage tanks in particular, heat in 
put through the tank shell and other 
causes of vaporization permit profits 
to boil out into the atmosphere. 

Additionally, the perlite concrete 
protects the metal tanks from rust 
and weather and is rot and vermin 
proof. As a result, annual tank main 
tenance costs are slashed. Further 
more, the white perlite concrete cre 
ates a pleasing, textured, monolithic 
surface that is easy to maintain. 

Application of a six-inch thickness 
of perlite concrete around the tanks 

18-ft diameter by 27 ft high) was 
simple, efficient and economical. It 


was machine-sprayed onto a paper 
backed wire lath which had been at 
tached to a Trussteel stud framework 
around the tanks (Figs. 1 and 2 

This framework was connected 
only at the top of each tank and to 
runners circling the base. Thus the 
perlite concrete protection was built 
structurally independent from the 
metal tank exterior so as to provide 
a 144-in. dead air space. The insulat 
ing property of the perlite concrete 
barrier together with the dead air 
calculated as having a I 
value of 0.16. (U equals the heat 
transmission in Btu per hour, per 
square foot, per degree F of tempera 
ture difference from air to air of a 
given building section.) This highly 
satisfactory insulation value is equi, 
alent to that provided by more than 
three feet of structural concrete 

When completed, the perlite con 
crete was waterproofed. Tank top 
were also protected with perlite con 
crete and then covered with four-ply 
membrane gravel roofs. 

The composition of the concrete 
mix was as follows: 4 cu ft of perlite 
to one bag of Portland cement, 5 |b 
of Lumnite cement, 3 0z of NVX air 
entraining agent resin solu 
tion) and 62 64 |b of water 

Perlite concrete sprayed 
this construction are approved for 
1-hour retardant ratings. They may 
be applied by any experienced lathing 
and plastering contractor equipped 
with spraying equipment. 

According to the plastering con 


space 18 


vinsol 


walis of 


tractor on this project, Venzie Corp, 
concrete made with lightweight per- 
lite aggregate was specified for fire 
proofing and insulation because of 
perlite’s versatility and economy. 
Perlite, a voleanic rock that has been 
“popped” under heat like popeorn, 
is comprised of white, noncombusti 
ble cellular particles whose myriad 
tiny sealed air cells make it an excel 
lent insulator. 

The fire-retardant quality of per- 
lite concrete is due in part, it is 
claimed, to the fact that perlite con 
crete when exposed to fire releases 
chemically-combined water in the 
form of vapor. This action limits the 
temperature to 212 F until all the 
water has been driven off, Addition 
ally, concrete made with perlite in 
stead of heavy aggregate enjoys lim 
ited expansion at high temperatures. 
Consequently, there is a minimum of 
cracking upon exposure to flames, 
preventing fire from penetrating the 
concrete barrier 

It is stated that building code 
authorities have been quick to recog 
nize the official fire ratings on perlite 
insulating concrete obtained from na 
tionally-known testing laboratories 
and to grant perlite concrete immedi- 
ate acceptance as an approved fire 
proofing material 

For additional details on this prod 
uct and its uses, write the Editor, 
POWER ENGINEERING, 308 E, James 
St., Barrington, Ill. Or jot Perlite 
Concrete on the prepaid return post 
card elsewhere in this issue. 





Big Job-Engineered Heat Pumps 
Make the Big Savings 


Fig. |. Equitable Savings & Loan Building in Portland, Oregon 


have been 


years in the 


YREAT STRIDES 

y made in 
development and promotion of smaller 
heat pump units, especially for resi 
dential dwelling use. But compara 
tively little publicity has been given 
the big ‘“‘work-horse”’ installations 
which are winning sizable savings in 
over conventional 


recent 


operating costs 
heating-cooling methods 

Take for example the beautiful 
12-story Equitable Savings and Loan 
Building in Portland, Oregon (Fig. 1 
Here a 540-ton Trane heat pump 
provides heating and cooling to a 
building of 2,275,000 cu ft and over 
36,000 sq ft of glass area and at 
a total cost considerably under con 
ventional methods 

The Equitable story is a significant 
one, since an accurate breakdown of 
cost was kept for a full year of opera 
tion. This table 
appears to have completely vindicated 
the judgment of the owners and the 
Donald Kroeker & As 
sociates) in the selection of a heat 
pump system. Costs show that both 
heating and cooling have run less 


cost analysis (see 


engineers (J 
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Fig. 2. Flow diagram of Equitable’s heating-cooling system 
with valves positioned for flow when heating load is greater 


TOTAL COSTS * OF AIR CONDITIONING THE EQUITABLE BUILDING 


(From April 30, 1952 to May 1, 1953) 


ITEM DESCRIPTION 


Heating Energy 
Cooling Energy 
Fan Energy 


Total 


] 
2 
3 
4 
5 
6 
7 
8 


Operators’ Salaries 
Maintenance & Repair 
Water Treatment 


Total per NRA*** 


TOTAL 
DOLLARS PERCENT 
773.63 4.6 
5,702.32 33.9 
2,123.14 12.6 
7,160.00 42.5 

680.00 4.0 
400.00 2.4 


16,839.09 100.0 
0.113 


COOLING 
_DOLLARS 


HEATING 
DOLLARS 
773.63 : 
no 5,702.32 
161.50 1,961.64 
1,790.00** 5,370.00 
136.00** 544,00 
400.00 
3,261.13 
0.022 


13,577.96 
0.091 


* Does not include amortization of first costs. 
** Breakdown as estimated by chief operating engineer 
*** Cost per year per square foot of Net Rentable Area 


than for comparable buildings in the 
same city. True, the capital invest- 
ment in heat pump equipment was 
greater than it would have been for 
conventional heating-cooling units, 
but the long-time savings will more 
than justify the increased first cost 
of installation. 

Based on Portland’s low power 
rate of 3.3 mills per kwh and a de- 
mand charge of $1.10 per kw, the 
Equitable heating cost averaged 2.1 
cents per sq ft, and the cooling cost 
9.2 cents per sq ft. Comparable 
buildings in Portland for the same 
period averaged 7.74 cents per sq ft 
for heating, and the Equitable cool- 
can be compared to 16.9 


ing cost 
average U. S. office 


cents for the 
building. 

The Equitable Building uses well 
water, from different strata, and 
thereby obtains cool water (at 57 F) 
and warm water (at 65 F). The heat 
pump equipment consists of the fol- 
lowing: 1. four centrifugal water- 
chilling compressor units; 2. two 
warm wells and pumps; 3. one cool 
well and pump; 4. a water settling 


Table showing operation cost study for Equitable’s heat pumps 


tank and pump; 5. cool water circu- 
lating pump; 6. warm water circu- 
lating pump; 7. supply fan, heating 
and cooling coils, plenums, precon- 
ditioning coils, ductwork, valves and 
piping. A simplified diagram of this 
equipment is shown in Fig. 2. 

This system is completely auto- 
matic, except that the entire start 
or stop operation is done manually. 
An interesting fact about this in- 
stallation is that the cooling load 
becomes greater than the heat load 
when the outside temperature reaches 
50 F. 


Other Big Pumps 


A recent announcement points to 
another big heat pump installation, 
this one by an electric utility com- 
pany for its new home office building. 
This seems significant, for the system 
for such a building would most likely 
be selected with economy as one of 
the most important requisites. 

The building (Fig. 4) is a 10-story 
office structure being built by the 
Columbus and Southern Ohio Elec- 
tric Co in Columbus, Ohio. It will 
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Fig. 3. Dalles Dam power house in Oregon 


be cooled and heated by a York 550- 
ton two-stage heat pump of the air 
source type, and will air condition 
180,000 sq ft of office space, without 
the addition of any supplemental 
heating equipment. 

A third, and very unique, example 
of a large heat pump job, is the in- 
stallation in the Dalles Dam power 
on the Columbia River in 
Oregon (Fig. 3). This is to be a 500- 
ton unit and will air condition the 
entire power house. Very unusual is 
that the generator cooling water will 
be used as the source of heat. Water 
taken directly from the Columbia 
River will be the source of cooling. 
The generator room will be kept at a 
temperature of 50 F, and the rest of 
the power house at about 72 F. 

These are just a few instances of 
the big jobs which are popping up all 
over the country. The large job- 
engineered installations seem to be 
the ones which give real economy. 
The important factor is that in such 
jobs every possible advantage can be 
taken of favorable air and water 
conditions and of the utilization of 
waste heat. For instance, under con 
ditions where the building requires 
heating and cooling at the same time, 
waste heat from one cycle can be 
used for another, i.e., the heat from 
the refrigeration compression cycle 
can supply heat units to the heating 
system. 


Also, 


house, 


the big installations are of a 
magnitude, dollar-wise, which justi- 
fies full-scale engineering and the 
study necessary to utilize every Btu, 


one way or another. 


Big-Pump Engineering 

The large, custom-built heat pump 
are usually of the water- 
source or air-source types. The third 
method, in which ground-heat pro 
vides the heating, is not usually 
practical due to the higher cost and 
impracticability of burying sufficient 
pipe to furnish necessary capacity. 


systems 


will be air conditioned by 500-ton pump 


As for the controversy over one 
stage vs two-stage compression: in a 
paper presented to the American 
Power Conference by Sydney M 
Miner, two-stage compression is 
recommended as being best suited to 
large heat pump installations. He 
points out that multi-stage compres 
sion delivers equal (or greater) out 
put capacity with lower power input 
This fact was established in many 
years of ice-cream plant and other 
low-temperature experience. By the 
use of standard components, one 
stage (compressor) can be used as 
the high stage, and the other can be 
used as a booster; and the booster 
compressor can be one of relatively 
lower cost, because of the lower 
pressures involved. Under certain 
load conditions, the summer cooling 
compressor capacity might be used 
for the high stage of the heat pump 
cycle; and, if the installation is multi 
stage, a portion of this capacity can 
be dropped down and used for the 
lower stage as a booster 

Miner further states that in actual 
practice many plants operate single 
stage when compression ratios ars 
low; then convert the same equip 
ment to two-stage when higher com 
ratios are needed (that is, 
evaporator temperatures 
the decision as to one-, or 
compression is only one of 
into 


pression 
lower 
However, 
two-stage 
many factors which must come 
the engineering and economic study 
of a heat pump installation. 


Standard Components Used 


Some of the earlier heat pump in 
formation appeared to be quite 
complex and tended to surround the 
subject with a certain amount of 
mystery. Recently, however, the 
manufacturers of heavy refrigeration 
equipment are stressing the fact that 
large heat pump installations 
are made up of standard, 
tional equipment. Certainly, 
ventional compressors are used, the 


| 


most 
conver! 


con 


type being determined by the operat 
ing characteristics of the job. Recip- 
rocating and centrifugal types are 
generally used in large installations, 
for the high stage, while rotaries are 
more applicable to the low stage, or 
booster cycle. However, as stated 
above, the one set of refrigeration 
equipment will serve for both high 
stage and booster, if conditions are 
right. 

If the heat pump uses the air 
source for heat units, the standard 
evaporative condenser is used as the 
outdoor heat pick-up unit, It must 
be designed for either wet or dry 
operation, because it must function 
both as an air-cooler and as a con- 
denser. Standard heavy-duty indus- 
trial units serve well in this capacity. 
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Fig. 4. Heat pump has been selected by 
Columbus and Southern Ohio Electric Co 


If the heat source is well water, 
standard pumps do the job; other 
water-handling equipment is stand 
ard components, depending on the 
design conditions. Water settling and 
treating equipment may or may not 
be required; if required, conventional 
units are used in such applications, 
As to heat exchanger equipment, 
the decision rests on whether the air 
conditioning system is designed for 
forced-air or circulated-water dis 
tribution. There are two schools of 
thought on this subject. Also, the 
matter of whether the installation is 
to go into an existing building or a 
will influence the selection 
system is to be designed for 
distribution, a specially 
designed plenum, together with con 
ventional fans, coils, is required. 
If it is a circulating-water system, a 
conventional heat exchanger of the 
shell and tube type will be used. 
Heat pump control systems 
naturally more complicated 
those of regular air conditioning sys 
s, but the complete instrumenta 
all controls can be worked out 
with standard units which have been 
in general use for some time 
Building heating and cooling is by 
no means the only application of heat 
continued on page 114 
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General arrangement of CEICO car dumper sampler; sam- 
pler pipes, upper left—crusher and riffler, foreground. See Fig. 4 
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Fig. 2. Revolving spoon sampler uses Thorsten primary 
sampling unit together with Geary-Jennings equipment 


MECHANICAL COAL SAMPLING .. 


Yes, says author, if the right equipment is used, 
and here are his facts and figures to prove it. 


By C. W. STEVENS 


HAS NOT BEEN as 


—— 
much progress made in the pro- 
curement of good samples of coal as 


in the development of boilers and 
equipment that burns the fuel. Im 
provement in sampling methods has 
been retarded because designers and 
developers of steam equipment were 
not so concerned with that facet of 
the operation 

Recent progress in sampling meth 
ods has been given its greatest im 
petus by operating men ~- chemists, 
coal buyers, test engineers, and oth 
ers working in operations. Perhaps 
equipment manufacturers may have 
lagged on this score because the in 
vestment in sampling equipment is 
such a small item as a component of 
a $50,000,000 steam power plant. Yet 
the annual investment in coal to pro 
duce power during normal life time 
of this generating plant, cumulated 
for that 35 year life period, may more 
than double the dollars put into 
building the original plant. 

A simple coal sampling machine 
that helps get lots of samples with 
minimum outlay of labor and mini 
mum effort on the part of that labor 
may produce greater savings than the 
gain proportionately obtained by 
considerably greater investments in 
heat saving equipment. This author 
used to sample coal off the cars and 
hand tamp and crush the samples 


gathered. It was hard work. We did 
not fulfill current ASTM require- 
ments in either total pounds taken or 
in number of increments of minimum 
weight. Table I lists these minimum 
weight and increment requirements 
of the American Society for Testing 
Materials. The mechanical sampler 
of today, with crushing and riffling 
completed within the system, greatly 
exceeds the ASTM minimum require- 
ments. The bucket-scoop hand sam- 
pling technique, along with hand 
tamp crushing, usually falls short of 
these specifications. 


Revolving Spoon Sampler 

Figure 2 shows the flow diagram 
of a revolving-spoon sampling ma- 
chine using a Thorsten primary sam- 
pling unit and the Geary-Jennings 
equipment. The revolving spoon ro- 
tates so that its open slot cuts across 
the stream of the coal, crushed to 
about %4-in. top size. At this point 
of the conveyor system carrying the 
coal to the boiler bunkers, the coal 
has been turned over four times: at 
car dumper, pit feeders, conveyor to 
crusher house, and at the conveyor to 
the sampling system in the sampling 
station. The coal entering the spoon 
has been well mixed and diminished 
in size 80 as to givea good representa- 
tive sample of the coal passing to the 
bunkers. 

The rotating speed of the spoon is 
varied to meet the tonnage and time 


involved in taking the sample. It 
takes about seven to ten minutes to 
unload a car of 50 to 70 tons re- 
spectively. The spoon is set to rotate 
at 4 rpm, once in 15 seconds. In ten 
minutes, 40 increments totaling about 
1200 |b of sample will be accumu- 
lated, more than the quantity re- 
quired by ASTM Designation 4-21, 
D-492, or Bureau of Mines Technical 
Paper 133. 

For daily bunker samples, where 
over 2000 tons of coal pass in 24 hr, 
the speed of rotation is reduced ac- 
cordingly. All of the coal sampled by 
the spoon (1) passes through the 
chute (2) to the pulverizer (3) and to 
the Geary-Jennings riffler (4). This 
riffler extracts about 10 per cent of 
the gross sample in a closed galva- 
nized can, the balance of the coal 
being returned to the conveyor that 
carries the coal to the boiler bunkers. 
Coal in the can is immediately quar- 
tered by hand and the laboratory 
samples placed in sealed glass quart 
jars. The entire operation of sampling 
takes about 15 minutes, just long 
enough for the car to be emptied from 
the car dumper and permit another to 
take its regular turn. 

However, in order to get that sam- 
ple, the 600-ton pit at the car dumper 
must be emptied and all belts cleared 
before the car to be sampled is 
dumped. The car-dumper operator 
signals the sampler in the tower when 
the pit is clear and he dumps the car; 
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(SIDE VIEW OF CONVEYOR) 


Fig. 3. Diagram of screw type mechanical scmpling machine used on barge unload 
ing equipment. Gate opens once every 22 minutes for 5-minute sampling period 


.. Is It Reliable? 


the sampler then gets a clean can and 
readies the equipment for the break 
in the flow of coal that warns of the 
approaching new coal. Delays that 
occur in the dumping operations for 
sampling, extra time required for 
emptying the pit, ete., reduce unload- 
ing capacity so that the number of 
cars that can be sampled per day is 
limited. Where possible, composite 
samples are taken of as many cars of 
each shipper as are gathered on the 
tracks for that day. This not only re- 
moved the breaks between samplings, 
but augments the tonnage of the 
coals sampled for each shipper. 


Objections Answered 

There have been objections raised 
as to the accuracy of this rotating 
spoon type of mechanical sampler, 
e.g: failufe to cross the entire stream 
of the belt, and rejection of larger 
lumps by the slot of the spoon. We 
might rebut these alleged weaknesses 
by pointing out that the coal has 
been well mixed by the four turn 
overs ahead of the spoon, and that 
the incoming coal has been crushed 
to '4-In. top size. 

In order to check “weak 
nesses,’’ samples were taken simul 
taneously while a given coal was 
being used at two stations that fired 
with pulverized coal. At Station A, 
the Geary-Jennings spoon mechani- 
cal sampler was used and 1000 |b of 
coal cumulated by the rotating spoon. 


these 


At the same time, a plant technician 
took 1000 |b of coal sampie by means 
of a hand shovel moved across the 
belt. Meanwhile, at Station B, an 
other technician took a separate 
1000-lb sample of the same coal by 
means of a hand shovel across the 
belt in the same manner as the hand 
sampling at Station A. All samples 
were crushed in laboratory sample 
crushers located at the two separate 








CRUSHER 








stations. Plenty of increments were 
assured in these samples. Laboratory 
results are tabulated for comparison 
in Table II. The deviations from the 
average or median are small enough to 
satisfy the skeptics of our sampling 
procedures, as well as ASTM specifi 
cations. Whenever we sample by 
hand at either of these two stations, 
we accumulate over 1000 |b of coal 
sample, with many over the required 


Table |. Specifications for coal amounts and increments considered to constitute 
minimum sample of tonnages up to, including 1000 (ASTM Designation: D 492-48) 


Per cent 


Group* Ash 


Size range 
of coal, in 


under 8 
810 9.9 


10 to 15 


% by O 


under 8 
810 9.9 
10 to 15 


Y by 1'% 


under 8 
810 9.9 
10 to 15 


under 8 
810 9.9 


10 to 


* Groups |, 2, & 3, resultants and sized coals; Group 4, sized coals only, 2 by 6; Group 5, 


only, 2 by 4 


Increments: minimum 
Minimum wt 


Wt. of 
each (ib) 


of gross 


Number sample (Ib) 


15 30 
20 40 
35 70 
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60 
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Fig. 4. Diagram of CEICO sampler 
shown in Fig. 1. Top layer hits tubes first, 
is discarded; main body of coal crosses 
ports, is collected during car rotation 


number of passes or increments. We 
have full confidence in our results and 
usually have no difficulty in resolving 
any differences with other sources of 
analyses, especially where the latter 
have no responsibility in the taking 
of the samples. 

Another method of mechanical 
sampling of coal is illustrated in Fig 
3. This sampler utilizes a screw con 
veyor that cuts across the full stream 
of coal coming over the end of the 
belt. A sampling gate directs the coal 
over the screw. The crusher, riffler, 
and save spout are all located within 
the flow of the sampled coal so 
that the sampling effort is practi 
cally automatic, free from human 
handling 

The author 
sampler for comparison 


this 
other 


data on 
with 


has no 


Table Il. Analysis comparison of three coal samples 


Station A 


Mechanicol 
sample 


(1) 


3.69 
7.50 
29.66 
0.97 


Moisture, per cent 
Ash, per cent 
Volatile matter, per cent 
Sulphur, per cent 
Btu per Ib 
As received 


13,530 
14,048 
15,235 


Dry 
Ash-moisture free 


methods. It does overcome one of the 
criticisms mentioned in the discussion 
of the spoon method by cutting 
across the full stream of coal emerg- 
ing from the end of the belt. It also 
has the capability of taking all sizes 
of coal that would normally be ex- 
pected from the belt. It retains the 
disadvantage of requiring that coal 
pits be cleaned of all other coal that 
may lie in the pit before dumping the 
car to be sampled. 


Some Disadvantages 

Greatest disadvantage to both of 
the above methods of sampling off the 
belt is that the cars of various ship- 
pers must be isolated, pits and belts 
cleared, and care taken to keep the 
different coals segregated and identi- 
fied throughout the unloading of all 
of the cars, and the handling of the 
coal to the bunkers. This consumes 
considerable time. It limits both sam- 
pling and car unloading capacities. 
Where a station is supplied from 
many different sources and all un- 
loading is accomplished in the single 
day shift, sampling may become a 
problem. The principles behind both 
of these methods, spoon and screw 
conveyor, are essentially the same, 
that is, they both remove a given 
quantity of coal in a given time by a 
revolving device whose capacity is 
controlled by the speed of rotation. 

The Cleveland Electric Illuminat- 
ing Company has developed a me- 
chanical sampler that extracts the 
coal sample from the car of coal while 
it is being turned over by the car 
dumper.* Three lengths of 8-in. pipe 
attached to the dumper side wall are 
spaced to pick up coal throughout the 
length of the car by cutting across or 
through the falling stream of coal as 
the dumper unloads the car into the 
pit below. The pipes are fixed at a 
predetermined angle to cut the stream 
at right angles at all times through- 
out the rotation of the dumper. Two 
ports or openings are cut into each of 
the three sampling pipes, sized to pass 
a 5-in. lump. 

As the car dumper turns, the coal 
pouring out of the car slowly fills up 
the pipes and the bottom hopper, 
taking a continuous sample across the 
three sections of the car. When the 


at Sampling of Coal at Car Dumper, by 


ton 
amd Bur, Combu \ 


Station B 
Average, 


Hond Hand all three 


sample sample 


(2) (3) 


results 


3.54 
7.13 
29.69 
0.98 


3.59 
7.59 
29.76 
0.95 


3.35 
6.83 
29.64 
1.03 


13,554 
14,054 
15,206 


13,503 
14,006 
15,203 


13,630 
14,108 
15,180 


dumper returns to its upright posi- 
tion the small hopper gate automati- 
cally opens and discharges the coal 
sampler into the crusher and riffling 
system that ends up with the quart 
jar sample. The entire operation from 
car to jar is a matter of about 90 
seconds. 

Figure 1 shows the general ar- 
rangement of the tubes, hoppers, con- 
veyor, crusher and Galigher Junior 
sampler, with the operator holding 
the final sample jar. About 120 lb of 
coal are sampled per car of 50 to 70 
tons. All of the requirements of 
ASTM Specification D-492-48 are 
met. Fig. 4 illustrates the operation 
of the car and tubes in the movement 
of coal. 

As summarized by Bur, this direct 
car sampling shows many advan- 
tages, such as complete mechaniza- 
tion, independence of contents of 
dumper hopper pits, weather, order 
of car sequence, minimum manpower, 
time and effort, greatest capacity of 
number of samples taken and cars 
sampled in the 8-hour day, lowest 
cost of installation and operation for 
the results obtained. 
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Fig. 5. A typical coal sampling unit 
with cover open to show construction 


sampled by hand method and by mechanical rotating spoon equipment 


Deviation from average 
by three samples 


(2) 





Underfloor ducts for electrical 
service make an economical and 
flexible system for bringing in 
power for bench work. Looks of 
the shop are also vastly im- 
proved, as this example proves 


By C. J. BUICE* 


Not a Feeder 
in Sight 


MULTITUDE of varied -electri 
[A cal services required for produc- 
tion and testing operations at the 
new Lexington Road Plant of West 
ern Electric Company, in Winston- 
Salem, N. C., pointed to the installa- 
tion of an underfloor duct system in 
one of the manufacturing areas. 
Plans were accordingly carried out 
and results have been satisfactory, 
both from the standpoint of the 
original cost of the installation, and 
also in changes and rearrangements 
which have occurred in the two years 
the plant has been in operation. 

The ducts serve an area of approxi 
mately 60,000 sq ft, and have pro- 
vided a most flexible distribution 
system. At the same time, the ap- 
pearance of the manufacturing area, 
in which it was installed, has been 
greatly improved by minimizing the 
overhead drops required. Large areas 
are left virtually clear, with the ex 
ception of a few scattered water and 
air lines which could not be incorpo- 
rated into the system. 

Area served by the underfloor duct 
system is essentially bench area, and 
is used for assembly, production, and 
testing of electronic components. 
Services required for distribution in 
the area consist of 60-cycle, 400-cycle, 
direct current, standard frequencies, 
and telephone lines. Not all of these 
services are required on all benches. 
However, any of the services are 
readily available throughout the 
system. 

These feeders, if overhead, would 
provide quite a problem, in that our 
shop operations continued on page 116 


*Factory planning engineer, Western 
Electric Co., Ine., Winston-Salem, N. C. 








Fig. 1. Had overhead feeders been used, the 60,000 sq ft area would have 
been a costly wilderness of conduits. The 250 separate bench sections are used 
for assembly, production and testing of electronic components, need flexible system 


COLUMN MOUNTED PANEL 


HEADER DUCT TERMINATED 
ON COLUMN 3’ ABOVE FLOOR. 














Fig. 2. Plan showing construction of underfloor duct system using inverted struc- 
tural sections of @ floor in 100-ft lengths on 23-ft centers. This spacing saved 
about $125,000 in materials and provides a 4-cell duct located under each bench 





NAPE Stresses Education 
At Diamond Jubilee 


National Association of Power Engineers holds 
7 5th annual convention at Grand Rapids, Michigan, 
June 23 to 28. Members discuss coming trends in 
power field, need for more education to meet them 


ae 


Fig. 2. Professor Paul J. Grogan, Univer- 
sity of Wisconsin, addresses delegates 


*ELEBRATING its 75th Diamond 

4 Jubilee, the National Association 
of Power Engineers (NAPE) held its 
annual convention June 23 to 28 in 
the Hotel Pantlind, Grand Rapids, 
Michigan. Keynote of the convention 
was a reinforcing and increasing em- 
phasis on the educational program 
that NAPE has always carried on 
throughout its 75 years of continuous 
existence. 

From the various chapters of the 
association, 141 delegates attended 
the convention and more than 500 
members, their wives and families, 
came for the occasion. Besides these, 
thousands of people from all over 
Michigan attended the Power Show 
and Atoms for Peace exhibit staged 
in the civie auditorium of Grand 
Rapids as a part of the convention 
program. 

Much interest was created by the 
various meetings of technical sections 
of the association held along with the 
regular business sessions. Speakers at 
these sessions were leading engineers 
from various manufacturers in the 
power engineering field. They covered 
thoroughly such subjects as air condi- 
tioning, labor relations, industrial lu- 
brication, institutional engineering, 


Fig. 3. J. D. Holmes, Chairman of Educational Committee and Fig. 4. One of the many NAPE committees holds an informal 
newly-elected President of NAPE, reports to the delegates meeting in the main convention hall, after delegates’ meeting. 
on the results of the educational program under his supervision Much of the NAPE business is carried on by such committees 
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Fig. 5. General view of the Power Show held in the Grand 
Rapids Civic Auditorium in conjunction with the NAPE Convention 


water treatment, steam turbines, 
piping and valves. 

Condensing and extraction type 
steam turbine construction and op 
eration were explained in detail. Data 
were given on the mechanical drive 
steam turbine, of which large num- 
bers are in use in all types of indus- 
trial power plants and _ processes. 
Fundamentals of the gas turbine and 
its uses in industry were explained. 

In the water treatment session, 
data were given on internal boiler 
water treatment, laying up boilers, 
dealkalizers and the application of 
the various methods of water con- 
ditioning to different industrial boiler 
plant conditions and types of water. 
Lubrication of turbines, gearing and 
air compressors was discussed. Par 
ticular attention was devoted to 
methods of providing dry compressed 
air to the users. 

One of the general sessions heard 
an interesting talk on engineering 
education for the future by Professor 
Paul J. 
of Mechanical Engineering, Univer 
sity of Wisconsin, and head of the 
University Extension Division 

In that capacity, he has prepared 


the correspondence course on power 


Grogan, Associate Professor 


Fig. 7. Steam Turbines: (1 to r) E. B. Clement, Clement Electric 
Chairman; W. B. Wilson, G. E.; H. Steen Johnson, Elliott; 
S. D. Fulton, Westinghouse; W. B. Tucker, Allis-Chalmers 


plant practice that has been taken by 
many NAPE members during the 
past four years. By passing this 
course, the student receives a certifi 
cate of engineering from NAPE 
Readers of Power Engineering are 
also well acquainted with his prac 
tical articles. 

Details of the association's progress 
in advocating and publicizing the 
three home study courses in power 
plant practice were given by John D 
Holmes, of Magnus Chemical Com 
pany, 1957 vice-president of NAPE 
and chairman of the combined Cer 
tificate of Engineering and Educa 
tional Committee. He reviewed the 
great response of the associations’ 
members to the educational program 
and the fact that many new members 
and several new Chapters have re 
sulted from this opportunity for per 
sonal and job betterment. This i 
particularly true of the younger men 
in the organization. These are the 
men who must meet the challenge of 
increased demands for power, new 
methods of producing it, the coming 
atomic technology and other develop 
ments to come. 

At the annual banquet, Dr. W. EF 
Sirton, vice-president of the Univer 


Fig. 6. Cut-away package steam generator was feature in Pow 
er Show. Show also included Atomic display furnished by AEC 


sity of Michigan, spoke on the way in 
which certain fundamental principles 
drawn from science and engineering 
can be applied to social problems. 

In honor of Walker L. Cisler, 
president and director of The Detroit 
Edison Co, a dinner was given on 
June 27, in the Civie Auditorium. It 
was open to the public and was well 
attended by engineers from over 
Michigan, in tribute to his accom 
plishments in the fields of engineer 
ing, government and civic and state 
affairs. Mr. Cisler addressed this 
meeting on atomic power develop 
ment, based on his past and present 
work in this field 

The Jubilee meeting was presided 
over by Walter A. Lamb of Catlett 
Engineers, Inc. For the ensuing year, 
the present vice president d. DD 
Holmes of Magnus Chemical Co. was 
elected president. Ivan Cronkhite of 
Sutherland Paper Co elected 
vice-president to succeed Holmes. 
Present secretary Edward Schuetz, 
boiler inspector, City of Milwaukee, 
was re-elected, as was ‘Treasurer 
Arthur B. Mitchell of the Chicago 
Housing Authority. 

Annual Convention in 1958 will be 
held July 13-18 in Atlantie City, N. J 


Was 


Fig. 8. Lubrication session: (| to r) M. A. Jurgens, General 
Motors, Chairman; B. Dunham, Sun Oil; A. P. Swanson, 
Standard Oil; R. Price, Socony-Mobil; C. P. Monti, Texas Co 





Are Heads Valuable? Utility Thinks So! 


COMPREHENSIVE HEAD pro 
tection safety program engineered 
by Otter Tail Power Company of 
Fergus Falls, Minn. has resulted 
in an accident frequency rating that 
is approximately 10 per cent of the 
figure compiled in 1949 

In 1949, the company reported 72 
lost time accidents with a frequency 
rating of 42.06. The mishap rating 
has steadily decreased each year, 
reaching only 4.45 during 1956. Just 
how effective the hard-hat program 
has been can be determined from the 
following accident account 

A coalman at the Otter company’s 
Crookston Plant was unloading coal! 
recently from a bottom dump rail 
road coal car. At the same time, 
portions of a nearby roof covering 
were being replaced and a 75-pound 
section of the old roofing slid from 
the sling, was ‘‘caught’’ by the wind, 
and fell 52 feet (Fig. 1). The falling 
roof section struck the worker on the 
side of the head, knocking him to the 
ground, X-rays of the coalman’s head 
indicated that he did not receive head 
from the accident, largely 
effectiveness of his 
” 


damage 
because of the 
safety helmet (Fig 
Story behind the adoption of the 
dielectric safety hats is an interesting 
one 
Safety 
line 


Director Poole first singled 


out a construction crew of 18 


4 UNIQUE combination of two 
of compressed air equipment 
Utilities Line Con 
ground a 


lor Jersey 


pieces 
is used by the 
struction Co to 
line 


transmission Central 


Fig. |. Stake driver and pneumatic ham- 
mer are mounted on a mobile air com- 
pressor and moved into position by pole 


33-mile 


Fig. 1. A 75-lb section of old roofing 
slipped from sling, fell 52 ft, struck 
workman at (2); helmet saved his head 


young men and reviewed the protec- 
tive qualities of the safety hat. Mr. 
Poole then asked each of the men to 
wear the hats for six weeks. At the 
end of that time a conference was 
held to discuss the matter. The line- 
men were then requested to wear the 
safety helmets another month. 

At the end of the second trial 
period the men voted for mandatory 
use of the head protectors by all 
personnel 

However, no attempt was made to 
issue the safety other em- 
ployes. Instead a “ wait and see”’ atti 


hats to 


Fig. 2. Safety helmet shows force of 
blow that knocked a workman to 
ground; X-rays showed no head damage 


tude was taken. It wasn’t long before 
other line crews and plant personnel 
began asking: ‘‘Aren’t our heads as 
valuable as their heads?”’ 

Management of the power firm 
then knew it was the proper time to 
announce the mandatory head pro- 
tection program for line personnel. 

Now, all plant and line electrical 
employes are fitted with and issued 
White Type B Skuligard Caps and 
dielectric hats as well as being in- 
structed in their use. Both the caps 
and hats are numbered with 1-inch 
wide Scotchlite tape. 


New Rod-Driving Technique Speeds 
Work on the Power Line 


Power and Light Co, reducing the 
labor and time required. 

A stake driver and pneumatic 
hammer are mounted on a Schramm 
Pneumatractor, a self-propelled air 
compressor (Figs. 1 and 2). Used 
instead of customary sledge-ham- 
mer or electric hammer methods, 
this rig is reported to drive a 10-ft 
rod into the earth in 30 sec, as com- 
pared with 15 min by usual methods. 

The consistency of the soil in the 
grounding area naturally has a direct 
bearing on the time required to drive 
each rod. In the swampy area en- 
countered by the Jersey project less 
than 30 sec was not infrequent. A 
rocky soil could be expected to in- 
crease the driving time but not to 
the level experienced with customary 
methods. The greatest depth reached 
by Utilities Line was 190 ft. More 
than 8000 rod sections were required. 

An 80-lb breaker, or pneumatic 
hammer, attached to the stake driver 
is lowered by hydraulic action until 
it exerts pressure on the top of the 
ground rod without the hammer in 
action. The hammer is then turned 
on. Through a combination of ham- 


mer action and hydraulic pressure, 
the 10-ft rod is driven into the 
ground. Additional rods are screwed 
into place and driven with the same 
technique. 


Fig. 2. 10-ft rod is held by self-releas- 
ing fingers on guide bar. Hydraulic ham- 
mer is lowered to rest on top of rod 
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the best solution to your 
=Ke™ water problems is... 
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fl CONSULTANTS 





BETZ LABORATORIES INC., Philadelphia 24, Pa. 
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Midwest institution gets lesson in turbine lubrication 


... learns advantages of using 
NONPAREIL Turbine Oul 


In 1939, a Midwestern institution installed a 350 kw. turbine. 
In less than a year, considerable difficulty was experienced 
with oil sludge and deposits. A Standard Oil Company in- 
dustrial lubrication specialist recommended switching to 
NonPAREIL Turbine Oil as a solution to the problem. He 
supervised the draining and cleaning of the turbine system 
and the installation of Nonrparei. Turbine Oil. 


The turbine, equipped with NonpareIL, was started up in 
June, 1941. Periodic tests showed that the neutralization 
number of the oil was never above 0.06 mg. KOH /g. Having 
had this experience with Nonparert Turbine Oil, when a 
new 750 kw. turbine was installed in 1947, only NoNPAREIL 
was considered. In 1954 when a 1,000 kw. turbine replaced 
the 350 kw. one installed in 1939, NONPAREIL was again the 


first choice of the institution management. 


The reason why Nonparelt can deliver this kind of perform- 
ance is this: NoNnpaAREIL is refined from finest quality oil. An 
oxidation inhibitor is added to Nonparert which checks 
acidity formation even better than natural inhibitors nor- 
mally found in oil. The inhibiting of acid formation in 
NoNPAREIL is so complete Standard Oil can guarantee that 
the neutralization number of Nonparem. Turbine Oil will 
never exceed 0.15 mg. KOH/g. for the life of the turbine. 


More facts about NonpareiL Turbine Oil are readily at hand. 
Get them from your nearby Standard Oil industrial lubrica- 
tion specialist. There is one of these men in any of the 15 
Midwest and Rocky Mountain states, Or write Standard Oil 
Company, 910 South Michigan Avenue, Chicago 80, Illinois 


Donald Cripps (right), Standard Oil 
lubrication specialist, hands John 
Edyvean, plant superintendent, framed 
guarantee for NONPAREIL Turbine Oil 
Providing technical service on lubrication 
problems is work for which Don Cripps is 
well qualified. He’s been doing it for nine 
years at Standard. In addition, he has an 
engineering degree from Michigan State 
University and is a graduate of the 
Standard Oil Sales Engineering School. 


Quick facts about 
NONPAREIL TURBINE OIL 


e Does not form acids. 
e Does not sludge. 
e Maintains good demulsibility. 


e Guaranteed to last the life of the turbine. 


ae 





A 1,000 kw. and a 750 kw. turbine provide power to this 
Midwest institution. Both have used NONPAREIL Turbine 
Oil since the first day they went into service. 


STANDARD OIL COMPANY 
(Indiana) 
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Greenlee cuts steam costs 18%-20% 
burning coal the modern way 


Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar * Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use * No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


Expanding facilities at Greenlee Bros. & Company, 
Rockford, Illinois, created a problem common to 
many growing firms. The Company's three old boilers 
had to operate continually at maximum capacity, so 
that a forced outage could hurt plant production. In 
addition, peak load operation with outmoded equip- 
ment resulted in high fuel costs. 

While the newest boiler was retained, Greenlee re- 
placed the other two with modern high-capacity units, 
including stokers, up-to-date controls and other equip- 
ment for more efficient operation. A new, pneumatic 
ash handling system was installed. Today Greenlee is 
getting 10-20% more steam for each pound of coal 
burned and steam costs are down 18%-20%, saving 
Greenlee thousands of dollars every year. 


For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 
Southern Building « Washington 5, D. C. 
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THIS “ACT’’ COSTS *10.00 AN HOUR 
-. . AND IT’S NO COMEDY! 


Maintenance costs today make ordinary bronze valves an expensive 
gamble. Such valves with renewable composition seats and discs require 
frequent maintenance — piping systems out of service — unnecessary 


labor. And, the cost of a new disc is only the beginning! 


You can eliminate both the expense and the problem. Use Hancock 
Bronze Valves with superhard “500 Brinell” stainless steel seats and 
discs. They last throughout the life of the valv won't wire-draw, steam 


cut or gall 


Be sure of highest efficiency and lowest maintenance. Specify Hancock 
gronze Valves! Sizes range from '4” through 2” in globe and angle type 


with screwed ends — for all pressures up to 300 psi at 550° F 


PHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR for complete information about 
Hancock Bronze Valves. He is always ready to give you quick service 


When Hanrcocks go in, valve costs go down 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAXWELL A product of MANNING, MAXWELL & MOORE, INC. Wotertown 72, Massachusetts 
0D 5 ‘ MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY VALVES, ‘AMERICAN 
M ‘ ‘4 MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED 

- Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif SHAW BOX 

HOISTS AND OTHER LIFTING SPECIALTIES Muskegon, Mich 


2 
3 SAFETY RELIEF VALVES, Tulsa 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER 
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How to draw the line on ashpit maintenance 
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“Let’s put Kaocrete here” 


Relining ashpits is expensive and time- 
consuming. That’s why more and more 
utilities and industrial companies are 
specifying a heavy-duty refractory 
castable such as B&W Kaocrete D. 
On job after job, it has withstood the 
heavy abrasive or erosive attack of 


sprays, jets, rakes or shovels. 


The reason? Specially designed Kao- 
crete D has the strength and hardness 


BAW REFRACTORIES PRODUCTS: B&W Alimul Firebrick « 


needed for tough ashpit service. It has 
unusually high resistance to abrasion, 
erosion and spalling. It saves time be- 
cause it can be poured or gunned into 
place. For less severe abrasive or 
erosive conditions, B& W recommends 
Kaocrete A. 


Get the facts and figures on these B&W 
Refractory Castables from your local 
B&W Refractories Engineer. 


B&W 80 Firebrick 


® B&W Junior Firebrick @ B&W Insulating Firebrick @© B&W Refractory Castables, 


Plastics and Mortars @ 


B&W Silicon Carbide 
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Send for Bulletin R-40 which gives 
data on B&W Kaocrete Refractory 


Castables for lining ashpits. 


BABCOCK 
& WILCOX 
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Sleeves supported on 
hubs. Meta! end ring 
1s dust and moisture 
resistant and wear 
proof. No perishable, 
non-metallic ele 
ment is involved 





Positive tubrication— 

Fast’s design assures 

continuous film of lubr 

cant on load-carrying 

surfaces. Lubricant is 

protected from pollution 
. Dy exclusive end ring 


design. Lube plugs in 
sleeve flanges afford 
convement access 











Unique centering 
of sleeves 

No crank action 
vibration is possit 


because end rings 


re positively pos 
tioned on Wransverse 
enter line of hub 


spline faces 











Fast’s Model B coupling reduces downtime 
and upkeep for light-to-medium drives 


Mechanical flexibility eliminates costly shutdowns 
and expensive shaft replacements. But—it’s only 
one of many cost-saving features. 

Now you can profit from the durability and 
economy of famous Fast’s couplings in a smaller 
and lower-cost version—available in 3 sizes for 
shafts up to 2°%” in diameter. 

The Model B coupling gives you the same fea- 
tures that have made Fast’s the world’s leading 


KOPPERS 
W 


Engineered Products 
Sold with Service 


coupling for over 35 years. You get the same 
trouble-free performance, longer service life and 
lower maintenance costs. You also get prompt 
delivery because stocks are on hand to meet prac 
tically every need. Free engineering service is also 
available. 

Write today for more details to KopPpers Com- 
PANY, INC., Fast’s Coupling Dept., 3708 Scott 
Street, Baltimore 3, Md. 


THE ORIGINAL 


FASTS Couplings 
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Many coals have good qualities —but Franklin County Coal stands alone in its broad market area as a superlative fuel with most of 


the desirable qualities, least of the undesirable. Old Ben stands alone, too, in its reserves of this great fuel. Although two hundred 


million tons of Old Ben Coal have gone to market there's still a hundred-year unmined supply. Old Ben Coal Corporation, Chicago. 
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HTH Granular gives the old heave-ho to algae growths that clog 
up recirculated water systems, cause heat transfer loss or produce 
offensive odors. 

Containing 70°; available chlorine, HTH Granular dissolves im- 
mediately to release a fresh hypochlorite solution for sure, fast algae 
kills. As a rule, about one ounce of HTH per 1,000 gallons of water 
is enough to control algae growths. Because algae growths form 
slowly, in most cases only periodic “shot” treatments are required. 
This, of course, varies with the nature and condition of the specific 
water supply. 

Dry, stable, and easy to use, HTH Granular is the safe, economical 
way to get rid of algae problems once and for all. It’s packed in 
100-lb. drums and in cases of nine 5-lb. cans. Check your supplier 
today or write to us directly. 


HTH® is a trademark 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION ¢ BALTIMORE 3, MD. 
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Big Heat Pumps 
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larger sizes. Many commercial proc- 
esses require heat and cooling si- 
multaneously. A frozen orange juice 
plant in Florida utilizes the heat 
units generated in the freezing opera- 
tion to evaporate the orange juice 
all by means of a heat pump. This 
is parallel to so many similar proc- 
esses which buy heat units in one 
cycle, and throw them away in an- 
other. 

A challenging idea is that of two 
next-door industries using a common 
heat pump installation, to their mu- 
tual advantage. Of course, the pre- 
vailing conditions would have to be 
right for the project, but the concept 
certainly bears some careful thought. 
The utilization of waste heat, in any 
form, has long been the objective, 
and challenge, of power engineers 
everywhere. So why not let heat 


? 


pumps solve some of these problems’ 


The Utilities’ Viewpoint 

In recent years the electric utility 
companies have experienced a rever- 
sal of the winter peak load due to 
lighting, and have seen a summer 
load, due to air conditioning, equal or 
exceed it. So any electrical equip- 
ment which will produce reasonably 
constant demands the year around 
is most welcome. Some companies 
now have rate schedules which are 
favorable to this type of equipment, 
and it is safe to assume that more 
favorable and more widespread rates 
will be developed for the heat pump 
field. 

From the standpoint of power 
distribution economics, the heat 
pump field should be most interest- 
ing. The additional requirements for 
transformer and feeder capacity are 
very slightly higher, if any, for heat 
pumps over conventional air con- 
ditioning installations. 

Also on the side of the heat pump 
is the consideration that in most 
metropolitan areas the delivery of 
fuel becomes more of a problem each 
year, and municipal authorities get 
tougher in the matter of air pollution. 

However, the fact that several 
utility companies have selected heat 
pumps for their own headquarters 
buildings cannot be credited solely 
to reasons of economy; there is cer- 
tainly also a sales promotional value 
to such installations. 

Finally, it should be said that the 
complete cost study of a proposed 
heat pump installation is not a simple 
rule-of-thumb process. Rather, it is 
quite involved and requires the 
knowledge and experience of engi- 
neers who have specialized in this 
field. But generally speaking, heat 
pumps are a definite possibility for 
most large air conditioning applica- 
tions and should not be ruled out 
without close consideration. 





There’s a TERRY wheel turbine to meet your specific needs! 


SOLID-WHEEL DURABILITY 
COMES IN ALL SIZES... 


Terry wheel turbine 
with cover removed to 
show the solid wheel 
There are no separate 
parts to loosen or 
work out. Blade clear- 
ances are generous. 


om 


\. 
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up to 2000 HP 


Wherever you need dependable turbine 
drive up to 2000 HP—and strength and 
durability are major factors — Terry solid- 
wheel turbines are specifically equipped 
for the job. For, within their simple, 
sturdy casing is a rugged one-piece wheel. 

You choose from a broad selection of 
sizes for all mechanical drive applications 

with each Terry wheel turbine accurately 
proportioned to fit the operating condi- 
tions. From the smallest to the largest, 


these rugged turbines have: 


Solid one-piece wheel 
Large radial and axial clearances, 
Double rim protected blading. 
Individual nozzle control 
Dependable and durable governor. 
@ Heavy dust-proof bearing and governor 
housing 
@ Independent overspeed trip with sepa- 
rate valve 
@ Sturdy casing design. 
@ Strong and easily inspected steam 
strainer. 
@ Truly accessible construction, which 
makes inspection of the interior parts a 
simple matter 
For full details, send for a copy of bulletin $-116 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFO2D 1, CONN. 


ry 


TT-1208 





Scale deposits on steam tur 
bine lading Photo courtesy of 
Hartlord Steam Boiler Inspec 


tion & Insurance Co 


“a 


No Build-Up! No Blow-Up! 


.. WHEN MODEL 1106 PROPORTIONEER 
FEEDS BOILER WATER CHEMICALS 


Prevent scale build-up (caused by boiler carry-over) on 
turbine blades with proper raw water or internal steam 
boiler treatment. Model 1106 Proportioneer feeds all chem- 
icals (alkaline, neutral, or acid) accurately (guaranteed 
within * 1°) ) over 15 to | range. Capacities range from 0.11 


to 35.6 GPH for discharge pressures up to 1100 psig. 


PAV LECE. GET MORE! 


Design features of this propor- 
tioning pump include interchangeable 
measuring cylinders, super-accurate 
Vane-Guide check valves, and per- 


centage calibrated stroke-length scale. 


Request Bulletin 1106-2 for complete data. Write 
to PROPORTIONEERS, INC., 395 Harris Avenue, Prov- 
idence 1, Rhode Island. 





@ PROPORTIONEERS, INC. 
B-1-F INDUSTRIES Qc: 








ed 
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Not a Feeder in Sight 


continued from page 97 





are constantly changing, with power 
being added and deleted as required 
over some 250 separate bench sec- 
tions. Several hundred overhead 
drops would be required to feed the 
benches. Besides being costly, an in- 
stallation of this type would create 
an unsightly wilderness of conduits 
extending from benches to trusses, 
18 ft above the floor. 

The duct system finally worked 
out consists of inverted structural 
sections of Q floor, type FK (Fig. 2). 
Main reason for using this type of 
duct is that it contains four separate 
cells, each with a_ cross-sectional 
area of 14.62 sq in., and permits 
great flexibility in that floor taps 
can be installed at any point desired. 
Of this 14.62 sq in. per cell, the 
National Electrical Code allows up 
to 40 per cent of the area in each cell 
to be used. The wiring for Q floor is 
covered in Article 536 of the National 
Electrical Code. Sufficient headers to 
feed the system must be added, 
however, so that the full capacity, as 
specified, may be utilized. 

Our installation of this duct is 
unique in that it departs from the 
normal installation generally used. 
The Q floor is normally used as a 
load-carrying structural member and 
is laid as a continuous floor. The 
cells, therefore, are available for wir- 
ing over the entire area of the floor. 
In our installation, we did not feel 
that 100 per cent floor coverage was 
necessary, as benches are 21 ft long 
and installed at right angles to the 
cells. 

Therefore, our systern consists of 
100-ft lengths of Q floor on approxi- 
mately 23-ft centers, each containing 
four cells. This spacing as opposed to 
a continuous Q floor reduced mate- 
rial requirements by approximately 
$125,000 and at the same time pro- 
vides an equal distribution system 
due to the standard bench layout. 

System provides a four-cell duct 
under each bench throughout the 
whole area served. Each cell is con- 
nected by a header which joins the 
corresponding cell in all runs termi- 
nating (in the case of general 60-cycle 
distribution) in a flush column-type 
panel, as shown in Fig. 2. 

All other cells, with their respective 
headers, are fed by 3-in. conduits 
from surface panels located on col- 
umns throughout the area. The Q 
floor sections were laid in the in- 
verted positions on a concrete pad, 
on grade, and the floor was poured, 
leaving the ducts just under the sur- 
face. Floor taps normally utilized in 
Q floor wiring are used, and conduits 
for general distribution on the bench 
are connected to the floor taps by 
means of an Erickson coupling. De- 
letion of a service merely requires the 
removal of conduit and coupling and 
installing a cover in the floor tap. 
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GLAND SECTIONS OF SHAFTS FOR SMALL 
MARINE STEAM TURBINES ARE NOW BEING 
SPRAYED WITH MONEL NICKEL-COPPER ALLOY 
FROM SPRAY GUNS THAT MELT AND BLAST 
DROPLETS OF METAL AGAINST THE SHAFTS. 
BY PREVENTING ROUGHENING OF THE SHAFT 
THE MONE ALLOY COATING HELPS MAINTAIN 
THE STEAM SEAL ...PREVENTS STEAM LEAKAGE 

AND RESULTING OIL CONTAMINATION. 


AFTER 6,000 HOURS’ 
SERVICE, TURBINE 
BLADES, OPERATING 
AT RIFLE BULLET 
SPEED (1,200 FT/SEC.) 
AND AT RED HEAT 
(1,300-1,350°F. INLET 
TEMPERATURE) LOOKED 
AS THOUGH THEY HAD 
NOT BEEN USED AT 
ALL. FORGED FROM 
INCONEL* *X” AGE- 
HARDENABLE NICKEL 
CHROMIUM ALLOY, 
THESE AND SIMILAR 
BLADES RESIST CREEP 
AND EXTREME OXIDIZING 
CONDITIONS MET IN 
INDUSTRIAL GAS 
TURBINES . 


SERVES 27 YEARS 





STEAM VALVE 


..MO REPAIRS! 


ITS SECRET: THE STEM, 
SEAT RINGS AND SEAT 
ARE MONEL- 
NICKEL-COPPER ALLOY. 
MOTOR ACTUATED, 
THIS TROUBLE-FREE 
VALVE HAS RESISTED 
MORE THAN A QUARTER 
CENTURY OF EROSION 
AND CORROSION ON A 
MAIN STEAM HEADER 
OPERATED AT 350 PSI 
AND 700° F, 


These nails are all ‘drive’ 
and no backing out 


ANNULAR GROOVES IN STRONG on he 
ANCHORFAST * MONEL NICKEL me 
COPPER ALLOY NAILS FORCE WOOD : 
FIBERS TO SERVE AS WEDGES THAT eager 9 

LOCK INTO THE GROOVES AND PREVENT 

THE NAILS FROM BACKING OUT. IN 

COOLING TOWER SERVICE, THE GROOVES STAY SHARP 
AND EFFICIENT BECAUSE MONEL ALLOY RESISTS 
RUST AND CORROSION AND LOUVRES STAY PUT. 


UP AGAINST A METAL PROBLEM? 


THERE'S A GOOO CHANCE THAT /W/CO'S 
MECHANICAL ENGINEERING SECTION 
HAS SOLVED A S/M/LAR OME OR COME 
CLOSE ENOUGH TO /7T TO SUGGEST 
A GOOD ANSWER. JUST LET US KNOW 
THE DETAILS. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5,N. Y 


A 
ARCO, Nickel Alloys = “err 
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--GLOBE OFFERS::- 


two new INTERCHANGEABLE trays 
for support of cables, wiring and tubing 


* Engineered for uniform design and 
easy Installation 


*% Steel or aluminum construction Pat. Pending 


* Complete accessories for 
SPEEDIER Installation 


* No sharp edges to damage cables 
* Complete interchangeability 





Now, for the first time, two types of 

cable trays, one a ladder type and the 

other a basket type, are available to be 

used INTERCHANGEABLY at any 

given location, depending on the type 

and weight of the cables to be suspend 

ed. The advantages of each type tray 

can thus be used to the fullest extent 

Globetray, the ladder type, is intended 

for use where festooning is not a prob 

lem, while Cable-Strut, the basket type 

is intended for the support of commun! 

cation wire, instrument tubing and control cables in automation applications. 
These two cable trays have been thoroughly field tested in hundreds of 

large industrial installations, in new plant construction, in power plants, in 

modernization, and for power distribution in all types of manufacturing 

processes. A new catalog, just off the press, gives full information and in- 

stallation techniques. Ask for your FREE copy today 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 
_ “Gratings” or “Conduits” for the one nearest you. 


PRODUCTS Divisio 


the GLOBE “Eompany MANUFACTURERS SINCE 1914 


YUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS 
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NEW 
ENGINEERING 
BOOKS 


Thermal Power From Nuclear Reactors, 
by A. Stanley Thompson and Oliver | 
Rodgers. First Edition, 229 page 614 b 
916 in., cloth. Published by John Wile 
Sons, Inc, 440 Fourth Ave, New York 
N. Y., 1956. Price $7.50 

This is the first book on atomic reactor: 
vritten from a mechanical engineer's stand 
point. Stressing i design approach the work 
discusses problems of reactor d¢ velopment 
which confront the engineer in nuclear power 
plants. Engineering problem-solving tech 
nique uch as numerical and dimensional 
inal I are applied to the C proble ms, and 
workable design criteria are evolved. Some 
of the problems of reactor development 
treated in this manner are thermal stress 
transient behavior of reactors, and distribu 
tion of gamma ra ind neutron 

The introductor chapters give a concise 
review of nuclear fission and a genera 
cle cnption ol nuclear reactor helptul ul 
onenting the engineer to current thought of 
ph icists. In short, this book fills the need 
olf men with engineering backgrounds a i 


guide in reactor design, and it also gives the 


j 
neering impli 


physicist a picture of the engi 
cations of nuclear fission 

\. Stank Thompson conceived the idea 
of writing this book while teaching a course 
in reactor enginecring ce wn at the Oak 
Ridge School of Reactor Technology where 
he was chief de eloy ment engineer tor the 
Oak Ridge National Laboratory. Oliver 1 
Rodger contribute to the book hi wick 
experience in the development of rotary ma 


chinery for producing power. His experience 


with steam turbine turbojet engines, avia 
1 
| 


tion and industrial gas turbine ipplie 
to discussions of power obtained from nuclear 


HUlice 


ee 2 @ 


The Generation of Electricity by Wind 
Power, by I Ww Golding Size 6 by 9 
cloth covered, 318 pages, including index 
Published by Philosophical Library, | 
1S | 10th Street, New York 16, N. ¥ 
Price $12.00 

In recent years, important vork has bee 
done on the possibilities of using wind powe 
for the generation of electricity. The autho 
of this book has played a prominent part u 
this work, both in Britain and in other cou 
tries, on behalf of their governments and ot 
the United Nations and its specialized ige! 
cu He has here treated the subject fu 
und authoritativ 

The book ce ils with the import init matte 

vind surveys for the choice of suitable 

with the structure and behavior of tl 

id and with techn ques lor measuring 
also considers in detail the economy ol 


id power in! lation both to large publi 
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FILMEEN-TREATED STEAM IS NON-TOXIC 


Chronic toxicity tests, conducted by 
a leading medical university,* prove 
Dearborn Filmeen is non-toxic when 
used in average recommended dos- 
ages, not to exceed 2.5 ppm. This 
means Filmeen-treated steam may be 
used safely in food and meat process- 
ing plants...canneries and bakeries 
also for sterilizing surgical instru- 
ments and bandages. 
* 


The basic use of Filmeen** is to 


control corrosion in condensate re- 


Derarvbow 


turn lines. Filmeen assures this con 
trol by forming a continuous, mono 
molecular film on the interior surface 
of the piping, protecting it against 
both oxygen and carbon dioxide cor 
rosion. Filmeen provides a non-wet 
table barrier between the steam, or 
condensate, and the metal surfaces 
Filmeen is only one of many Dear 
born water conditioning products 
scientifically developed to control 
specific corrosion problems. Your 


Dearborn Engineer can recommend 
the specific water conditioning pro- 
gram you need, including technically 
supervised methods and test proce- 
dures. 


*Detailed information upon request. 

**PILMEEN (octadecylamine) is the trade- 
mark of a corrosion-inhibiting compound pat 
ented and produced exclusively by Dearborn 
Chemical Company. U. 8. Pat. No. RE 23614. 


Mail the coupon. 


Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. PG 


Chicago $4, Ill 


Name. 


Company 


-».@ leader in water conditioning and 
corrosion control tor 70 years 


iddre 


City 
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Please have a Dearborn Engineer call 
Send complete details on Dearborn Water Conditioning Program 


lithe 





Don't Split 
“\ Responsb 


FORCED 
DRAFT FAN 


FAN STACK 


AIR PREHEATER 


TUBULAR 
DUST COLLECTOR 
INDUCED 
DRAFT FAN 


CD offers 5 basic boiler components 


P-D makes it easier, safer and quicker when 
you sign that order for steam generating 
auxiliary equipment. There’s no time delay; 
no engineering problems no piece-by piece 
delivery from different sources. 

Prat-Daniel’s single responsibility guarantees 
equipment of balanced design . . . matched 
for ease of assembly, unmatched for peak 
performance. Each component is built to 
complement the other, with the integrated 
unit providing highest efficiency for your 
system 

Prat-Daniel offers years of specialized 
experience in the design and development of 
Forced Draft Fans, Air Preheaters, Tubular 
Dust Collectors, Induced Draft Fans and 
Fan Stacks for industry. 

Contact The Thermix Corporation, Project 
Engineers for Prat-Daniel, for your require- 
ments. Ask for data sheets on P-D equipment. 


Project Engineers 


THE THERMIX CORPORATION 


GREEN WICH, CONN 
(Offices in 38 Principal Cities 
Cenedion Affiliates: T. C. CHOWN, LTD., Montrea! 25, Que 


Designers and Manvlacturers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, induced Draft Fans, Fan Stacks 
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Engineering Books 


continued from page 118 





ind to isolated premise 

ind commuttes [here 1s an interesting 
tudy of the use of wind power, a full ac 

ount of pre ent day activities, and a survey 

ol future prospect This is a book that will 
be of interest to all concerned with the pro 
ision of electric power, both in industrial 

ized countries and in underde veloped parts 
of the world, as well as to engineering stu 


dents in universities and technical college 


~ «& * 


Practical Electrical Wiring, by H. P> 
Richter. Fifth Edition. Size 54% by 814 
602 pages, cloth binding. Published by 
McGraw-Hill Book Co., 330 W. 42nd St 
New York 36, N. Y. Price $5.25 

A really worthwhile book for anyone 
loes, or intends to do electrical wiring of 


iny kind in ne or old construction. Here 


ue practical methods explained in plain 
ca language Simple enough for be ginners, 

t complete enough to be valuable to those 
ilready doing electrical work 

Book presents fundamentals, terminology, 
basic principles, theory behind practices and 
practical wiring instructions, ill based on 
the 1956 National Electrical Code. In addi 
tion to ¢ x plaining clearly the best method 
ind Ippro' ed v ing prac tices, the book tells 
vhy these methods are used. Thus, the 
reader is prepared to solve both routine and 
pecial problem which he will meet on the 
job 

* 7. * 


Cold Bending of Metals, a Manual of 
Processes. Revised Edition, 1956. 170 pages 
914 by 5%, loose-leat. Prepared and pub 
lished by Wallace Supplie s Mig Co, 1300 
Diversey Parkway, Chicago 14, Ill. Price 
$7.50 

This looseleat booklet 1s divided into two 
ections. The first deals with the cold bend 
il of metals and the second with abrasive 
ut-machining of metal. 

The part on bending covers the technique 
ol making bends, bending on ram automat 
machines, on rotary automatic machine 
ind on manual machines Then follow a 
ck cription of the most commonly used 
tools for bending ollowed by details of the 
hydraulic circuits in bending machines In 
tructions are given on correct maintenance 
of equipment and there are also chapters on 

igning for bending and the theory of cold 
bending 

The section on abrasive cut-machining 
explains some of the remarkable advantages 
of this type of machining, and then di 
cusses such items as correct cutting speeds 
the effect of speed on the cut, the provision 
ol idequate driving power for this type ol 
tool, quality ot cuts, accuracy of cutting 
how to make cuts of various shapes and other 
information on the technique of cutting 


with abrasives 
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WHY CHESSIE’S RAILWAY IS FIRST IN COAL 


SUPERIOR COAL. The naturally high quality coals produced on the C&O are processed to meet your 
specifications by modern methods and equipment. Here small sizes are being dewatered by a battery of 


vertical screens which do the job with a minimum of degradation. 


it 


SUPERIOR SERVICE. Chesapeake and Ohio not only owns the world’s largest fleet of coal cars 
keeps 99% of them operating by its prompt repair program. New automatic yards, new signal systems and 
ample power keep the cars rolling to insure on-time delivery. 


For dependable deliveries of top quality coals, contact coal producers 
on the C&O. And for specific help in meeting your own fuel requirements, 
write to: R. C. Riedinger, General Coal Traffic Manager, Chesapeake * 
and Ohio Railway Co., Terminal Tower, Cleveland |, Ohio, a 
m™ G 7 


Chesapeake and Ohio _ alll: 
Railway po WE 


WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
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factory fire testing... 
cuts installation costs for Superior Steam Generators 


When specifications call for “all equipment installed and left in 
first class operating condition”, it pays to install Superior Steam 
Generators. Fully integrated units including boiler, burner and 
controls, with all interconnecting piping and wiring completed at 
the factory, Superior Steam Generators are ready to go to work as 


soon as tied in to steam, water, fuel and electric lines. 


And there are no “bugs” in Superior Steam Generators. Com- 
pletely fire tested at the factory before shipment, and started on 
the job by a factory trained expert, they are your best assurance 
of a clean, trouble-free installation. For complete details on sizes 
from 20 to 600 b.h.p. for pressures to 250 p.s.i. or for hot water, 
write today for Bulletin 806F. 


for performance you can BA NK on ‘r] 


we 


SUPERIOR COMBUSTION INDUSTRIES INC. [U STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


MPLS LEMON 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to — 
help you maintain a reference library. 
To order, use the post card at right, . 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


201 General Valves — Sup- 

plement No. 1 to Ca’ F-9, 3 offers. 

p pose Ip cencnnry rag es pom Ale oom 
purpose 

wll gy and angle ¢; 

thro 2 in. Includes i 


A Givd 38 THA 3DV1SOd 








ONIWZINIONA YaMOd 


tem: ture ratings table is 
Sacy Yaak Machine Co. 


202 hess Veeres— Syeatras 
‘a ‘ resents company’s li 

tilting lise cock valves in iron, 
bronze and steel for working pressures to 
3000 psi, Explains ting principles of 
tilting dise co , discusses closing 
without slam, reduced loss of head, other 


advantages. Includes construction details, 
203 Diaphragm Motor Valve — 


Bulletin J-170 describes outstanding fea- 
tures of company’s diaphragm motor valve 
igned for accurate control of pressure, 
temperature, rate of flow, and liquid level. 
Cutaway view showing component parts 
is included, along with data on materials 
of construction, capacity tables, and flow 
diagrani. The Jordan Corp. 
204 industrial Valves — Condensed 
Catalog; 105, 28 pp, contains data on 
valves tor a wide variety of applications. 
poe ray dimensions mo pn de- 
ingg non-return (stop-c valves 
| pet get w Nig. ressure seal 
i angle unival 
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206 Boiler Blow Off Valves — Bul- 


agasssser |eagee 
letin E-125, 24 pp, describes and illustrates oe 
the design and construction of company’s SSSE8 
quick-operating valves, angle valves, Y MA 

alves and duplex units ly de 8 & 8 5 & 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Co. 3 & “ a 2 


dog PV-3t Sep sw dtl» . EEE: 
of iron and lubricated plug valves. a 4 
‘valves 28338 


a mere or gd Ge. single, 

including photos, ‘ectional aad detailed PES EE: 

drawings. Also included is ae Mg data a Pago: 

on dimensions. The Wm. Powell 8 S s 3 ® 
R533 


EET | 


Home PRGrRiiacetacccscccnccenenseséscesiiadendeccces 
4 


ose Rdsescouses 


‘ ives small size 
globe valves designed for chain or exten- 
sion operation in vertical lines. Also in- 
wlhuded is company’s Mudwonder valve for 
wbrasive fluids, Edward Valves, Inc. 


205 Water Hammer Control — 
Cause, effect and control of water hammer 
in piping systems is the subject of 8-pp 
Bulletin i 851. Photos, rte and 
curves supplement text, and test data is 
presented to show efficiency of company’s 
silent check valves in water hammer con- 
trol, Some typical installations are illus- 
trated. The Williams Gauge Co., Inc. 
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tables, 


ples, horsepower ra’ 
table. Ale Chalmers tie. Co. 
Featuring latest design improvements in 


Design and 
8 line of 
outlined 
features, 


y’ 


pan 
speed drives, 
design 


includes information on 


Reducers — 
of com; 


drive princi 
speed range 
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HAGAN RING BALANCE FEATURES — NO. 1 


TRIGONOMETRY OF 


UNIQUE RANGE 

CALIBRATION 

SYSTEM 

PROVIDES HIGH 

SEN SITIVITY aoe anes 
AT LOW FLOWS 


Low-flow sensitivity is a built-in feature of the Hagan Ring 

Balance flow meter. Rotation of the ring, in response to differen 

tial, is governed by the adjustable range spring in accordance with 

the unvarying trigonometry of the range calibration mechanism 

This is expressed by the formula: 

Spring deflection= R(1—cos @) —L(1—cos @), 

and is graphically illustrated at the right. The upper curve shows 

that the ring motion at low range exceeds the requirement to pro 

duce pen motion linear with flow. Thus, the cam which transmits 

ring motion to the pen arm can convert this excess ring motion 

into extra power for precise pen movement. 

METERING APPLICATIONS WHICH REQUIRE WIDE TURN-DOWN 

CALL FOR HAGAN RING BALANCE METERS. You get this feature fe ie ae is bins 

when you specify Hagan, as well as the following: 

1. Ease of calibration under operating static pressures with factory Excess motion of the Hagan ring 
calibrated check weights! No more four-story water columns upper curve, is converted (with a gain in torque) 
and telephones! 

Safe operation with rings rated at 2,500, 10,000, 15,000 psig. No 
gaskets, no stuffing boxes 

Sealing fluid density and level not critical. No eyedroppers re 
quired. 


as shown by 


into linear pen movement by a gently sloping cam 


Interchangeable ring assemblies for full scale ranges from 0.5” 
w.c. to 560” w.c. Adjustment on any one ring over a 7:1 differen- 
tial range. 

Wide range computation and/or compensation by means of 

built-in, easily checked mechanisms available on most models. 

Pneumatic or electric transmission also available 

Bulletin MSP-141 describes these features and the new design 
of the Hagan Ring Balance meter case. ASK US FOR IT. 


FIAAGAIN conrrous, in 
CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA New, rigid, weatherproof, die-cast, siuminum 


DIVISIONS: CALGON COMPANY+HALL LABORATORIES case. Four-piece back for complete accessibility. 
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sets lrequency 
meters. tachometers, others Ine ludes pho- 
tos and descriptions of each type, inc luding 
operating ranges, and ap- 
: es 
jiddle Co 


ng A) mut corona test equipment 


Hlustration orm F-18580 show 
comparative “ay . ol ue irmotore 
with gear che! features 


James G 


ratings trom , » HO) hp 


oO ectiona ie 


a dincu bot 218 

geal md a ition ¢ 
tery rt make the election ot hus 
VMiotor ! enesiet Included if 
garding such shapes as channels, 


quart 


sitions 
itetanding ft 

On Copper Conductors Pub 
25, 62 pp, is designed to help 
conductors 
tables re 
ventilated 
There are 


conductor shapes 


hookiet are 


tubes and round tubes 


ELECTRICAL EQUIPMENT 
217 
i 


' 
I 


other mgid bu 
ancl « ible is 
Also 
ission Of copper 
Pho 
The 


Feasting on bare 


if 
va, END DO 


copper wire 


Instruments 4 


oOmpan wires 


eommoni ised ilo 
including 4 general dine 
i} and electrical properties 


man installations 


(MSE 


THE OUTSTANDING NAME 


IN OIL CONDITIONING... 


FOR POWER 
GENERATING EQUIPMENT 


This Bowser turbine oil conditioning system 


keeps oil “bone dry” and crystal-clear 


the best ‘stay-on-the-job” insurance a turbine 


bearing can have. Costly bearing failures are 


avoided and less stand by equipment is re 


quired with Bowser oil conditioners. Bowser 


conditioned turbine oil lasts for years too! 


That 


why Bowser oil conditioners are on the 


job in a majority of power plants 


May we send you complete data? 


1342 CREIGHTON AVENUE 
INDIANA 


INC 
FORT WAYNE 


BOWSER 
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219 Selecting Protective Devices — 
The Protection Handbook, 24 pp, is based 
on the 1956 National Electrical Code, and 
interprets this code into easily read form 
It covers the selection of protective de- 
apphi 
unces and apparatus, and includes a list 
showing the size to use when ordinary fuse, 
Fustron dual-element fuse or Fustat is in 
stalled. All information is condensed. Fully 
illustrated gives wiring diagrams 
motor tables Sussmann Mig Co 


for electric circuits, motors 


vices 


book 


PUMPS AND PUMPING 
220 Controlled Volume Pumps 


Bulletin 953, 24 pp describes and illus 
trates use of controlled volume pumps in 
water treating systems. Con 
and 


cCapir ity 


industrial 
struction operation features are de 
ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
presented through 


inlysis of 


seribed pressure 


treating systems are 
text ind 
boner 
water treating problems, and s 
waste and sanitar vater treatment in 


cluded, Milton Roy Co 


221 > For Abusive Pumping Jobs 

Catalog 4906, 36 pp, covers centrifugal 
pumps for wide ind espe 
cially adapted to handling ashes, abrasive 
mixtures, slurries 
uids. It 
horizontal 


diagrams und an 


water treating systems cooling 


stems tor 


industrial use 


hot and corrosive liq- 
deseribes several basic 
shalt single 


horizontal 


types: a 
stage side suction 
shalt, single-stage 
pring pump 
vertical shaft pumps with standard, over 
head and quill bearings for wet pit ipphi 


Nagle P 


pump i 


rear-entrance sutomatih 


cations Imps 


222 Steam Pump Care 
(71-2280 How to Install and 
ol Steam Pumps is a 24-pp booklet 
containing i step-bDy step series Ol BS 
illustrations showing how to increase the 


Sulletin 


I ake 


Care 


service life of all types ol 
It offers 28 tips on proper installation of 
techniques 


steam pumps 


the pumps, 54 
installation provides informa 
packing the pump, start 
shooting. Section on 
with such subjects as 


tips on care 
Section on 
tion on suction 
ing it trouble 
maintenance deals 
steam valves, liquid piston and rod, piston 
pac king, liners. Worthington orp 


223 Solids Handling Pumps—bul! 
letin 121-A, 8 pp, describes a complete line 
of non-clog pumps for handling solids in 
Included are vertical, hori- 
close coupled types used to 
industrial 
waste ind for such 
ippli itions «as supply, 
drainage and sewage handling. Specifica 
tions are included. Aurora Pump Div., The 
New York Air Brake Co, 


suspension 
zontal and 
handle liquid 
processes, industrial 


pumping 


components ol 


water 


INSTRUMENTS, CONTROLS 
224 Boiler Feed Control Bulletin 


1003, a 12 pp cat ilog on boiler feed regula 
tors, is illustrated with large application 
ind detailed schematic drawings 
and direct operation are 


photos 
und charts. Rela 
covered, Case 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater 
Copes-Vulean Div Knox Co 


225 instrument Panels — Power 
and process plants can choose instrument 
and control panels to meet individual spe- 
cifications from six standard designs ce 
l6-pp Product Specification 
Complete specifications are fur- 


studies of representative 


Blaw 


scribed in 
G71-7 


WER ENG 


‘ 





nished, as well as information on supports 
and mountings for tubes, wires and equip 
ment, instrument mounting dimensions 
ind dimensions of standard instrument 
ind control panels Bailey Meter Co 


226 Instruments, Controls Con 
densed Catalog 1537 offers bnef ipplica 
tion information on manulacturer’s line ol 
instruments. Fully illustrated, covers draft 
ind pressure instruments, flow meters 
liquid levels and pressure gages, CO», me 
ters, pneumatic transmitters, positioning 
operators, temperature instruments boner 
feedwater controls, others. Includes refer 
ences to detailed literature on each t pe ot 
equipment. Republic Flow Meters Co 


227 Control Fundamentals 

Three important factors in combustion 
control sulet efficiency and long life 

ire considered in detail in 16-pp Form 
I. B-1-756, the first of a series. Reviews 
basic concepts involved in automation in 
combustion, or the provision of automat 
means for sensing heat requirements to 
weure correct proportioning of tuel and 
ir under optimum conditions. Fundamen 


tals of controls common to all systems are 


covered, Cleveland Fuel Equipment Co 


228 Resistance Temperature De 
tectors In &pp Publication 3016D are 
desenbed a line of remote temperature 
for use in indicating 
recording controlling ind =monitoring 


sensitive elements 


equipment (Operation applic ition und 
construction details of the resistance tem 
perature detectors are presented, along 
with specifications ind ordering tips In 
strument Diy Thomas A. Edison, Ine 


229 For Feedwater Analysis Bul 
letin L48BP contains a technical discussion 
of manufacturer's analyzers for determi 
nation of dissolved oxygen and hydrogen 
in feedwater. Discusses both O and H units 
ws 6to h6Ufunction, ranges, accurar Cam 
bridge Instrument Co., Inc 


230 Cooling Controls Sulletin 
710B (ule scribes company's sell-powered 
cooling controls for compressors, stills 
solvent coolers degreasers oil cooler 
small engines, condensers, others. Incluce 
operational drawing ind hook-up sketche 


Sarco Co Ine 


231 Easy Reading Gage—An all 
hydrostatic remote reading gage for boiler 
water and other liquid | vels is described 


in Catalog 500, Section CO. Pictures im-| 


proved visibility, other advantages offered 


by this gage, explains operation. The Re-| 


tance Gauge Column Co 


BOILERS, GENERATORS 
232 Water Tube Boilers his 12 


pp catalog describes packaged water tube 
boilers, in capacities from S000 to 50,000 
lb per hour. Interesting as well as informa- 
tive, this booklet uses color and illustra 
tions to amplily text. Gives complet 

and dimensions ior boilers designed or 
firing oil or gas or both, Superior Combus 
tion Industries, In 


233 Shop Assembled Boiler — Six 
teen-pp Bulletin G-76 completely describes 
and illustrates company’s Type FM water 
tube integral-furnace boiler, made in 
standard sizes from 2900 to 28,000 Ib ot 
steam per hr, pressure to 250 psi. The Bab 
cock & Wilcox Co 


234 Hot Water Boilers This 20- 
pp brochure describes und illustrates de 
sign, construction, advantages and econo 


BETTER COAL CRUSHING CONTROL 
BECAUSE IT’S BUILT BETTER... 


ROLLING 
RING 

COAL 
CRUSHERS 


1 Patented Shredder Ring 2 Heavy-Ribbed Steel Frame 


American-originated feature that splits coal in Bearing pedestals ore cost integrally with lower 
stead of smashing it—for uniform sizing, minimum side frames. Sectional design for easy dismantling 
fines. Result; Americans run at siow speeds, with abutting joints accurately machined ond 
sovings in power and maintenance. No coms, bolted together for dust-tight fit 

sheor pins, toggles 








3 Completely Lined Crushing Chamber 4 Complete Accessibility to Adjustment 


Heavy, renewable liners sectional for easy and Parts 

plote-at-a-time replocement engineered to All adjustments external—even with crusher in 

offer life-time protection to the frame motion Rotor easily reached by removing too 
section. Rings readily reversed of reploced. Liners 
quickly reached, too, for periodical inspection 


oa 


Apes ont Manteno ¢ tl Coa 


1431 MACKLING AVE. «+ $7. LOUIS 10, me. 
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Return line corrosion is one of the moat critical 
problems in maintaining economical, efficient 
power plant operation 

Kird-Archer Amine ‘Treatment is an easy, 
effective and economical way to eliminate cor 
rosion troubles. Amines raise the pH value of 
the return condensate to the point whereby 
the corrosion potential is negative. In addi 
tion, amines provide a surface protection for 
the metal iteelf which further inhibits cor 
rosion. In scores of plants, Bird-Archer Amine 
lreatment is paying a profit on ite cost 
through savings in piping replacement and 
maintenance work 

lo demonstrate what corrosion can do in 
steam and condensate return lines, we show 
here ‘before ind “‘after’’ unretouched photo : 
graphs of NDHA Corrosion Testers. This 
im a teat* deve loped by the American Society peo I 
for ‘Testing Materials in cooperation with the 
National District Heating Association. Bird 
Archer supplies and analyzes these testers 
Photo at left shows a Tester before installa 
tion. Photo at right shows a Tester after it had 
been installed for 60 days in the return line 
(*Standard Method of Corrosivity Test of 
Industrial Water, NDHA Method, ASTM — 





ual 








Designation 935-49 


Write for BULLETIN CP.100 AND THE NAME OF 
THE BIRD-ARCHER SERVICE ENGINEER NEAREST YOU. 





Send for Catalog on Bird-Archer 
Proportioning Pumps 


BIRD-ARCHER 
WATER TREATING ENGINEERS 


THE BIRD-ARCHER COMPANY, 4337 N AMERICAN ST. PHILADELPHIA 40. PA 


M ' " 
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mies of the C-k La Mont controlled circu- 
lation hot water boiler for supplying high 
pressure, high temperature water for heat- 
Ing systems and process applications. Com- 
bustion Engineering, Liv 


235 Steam Generators Sulletin 
55-1, 22-pp, describes company’s products 
and services, including not only steam 
generators but also custom metal fabrica- 
tion. There are many photos of boilers in 
various stages of assembly. Engineering 
drawings of boilers producing up to 500,000 
lb of steam per hr on standard fuels are in- 
cluded, as well as illustrations of units for 
waste heat application and those designed 
te utilize refuse for fuels wood chips, 
coffee grounds. The Wickes Boiler Co 


236 Steam Generators Illus 
trated Bulletin 8845, 20 pp, describes com 
pany’s VL factory assembled generators 
combining 2-drum water-type boiler, in 
tegral water cooled furnace, brick work, 
insulation and steel casing. A large cut 
away illustration shows design details, and 
gas travel. Erie City lron Works 





Do any of these catalogs answer 
your operating or maintenance 
needs? Let us know by circling 
the number of the catalog on the 
post card provided on pages 
123-124. We'll do the rest! 











237 Improved Steam Generator 
sulletin 2000, 28 pp, explains advance de 
sign features that distinguish this manu 
facturer’s generator from other unit steam 
generators. Describes and illustrates engi 
neering differences of component features 
Also shows how these compone nts are con 
structed, assembled and tested. Another 
section gives data and dimensions tor the 
units. Preferred Utilities Mfg. Corp 


238 Standard Generators Bulle 

tin B-55-4 describes company’s SC econ 
omy senes of standard steam generators 
de signed to reduce steam costes for indus 
trial plants Pre-engineered, standardized 
steam generators offered in nine sizes, with 
capacities of from 50,000 to 150,000 lb per 
hour are described ind = schematn ind 
cutaway drawings of design features are in- 


cluded. Foster Wheeler ¢ orp 


239 Packaged Generators Bulle 

tin MH 3-54, 14-pp, gives detailed cover 
age to compar ys I ype MH pu kaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 
installation photos, tube arrangement lay 

outs, construction details, auxiliary equip 
ment, dimensions. Union Iron Works 


WATER CONDITIONING 
240 pH and Chlorine Control — 


The 12th edition of company’s handbook 

Modern pH und Chlorine Control,”’ 100- 
pp, incorporating theory and practice of 
colorimetric analysis, serves as a reference 
for quantitative determination of pH, 
chlorine, phosphate nitrite, sulfate, hard- 
ness and other tests. Slide comparators 
and complete test kits are illustrated. In 
addition to standard pH determinations, 
methods are outlined for quantitative anal- 
yses ol phosphate calcium, magnesium, 
silica nitrate hardness. Available to quali- 
fied power engineers. W. A. Taylor Co 





241 lon Exchangers Sixteen-pp 
Bulletin 1960-C, on ion exchangers. dis- 
cusses the principles of cation and anion 
exchange, and the practical operation of 
ion exchangers. General properties of com 
pany s ton exchange materials are given 
\ chapter is devoted to design features of 
manulacturer’s ion exchange equipment 
Installations of these exchangers are il 


lustrated. Infileo In 


242 For Boiler Protection Scav 
x t 55 per cent hydrazine solution for 
removing dissolved oxygen from boiler 
feedwater, is described in this 16 pp illus 
trated booklet. It covers in detail the use 
ol the solution for protecting low, medium 
ind high pressure boilers, discussing deter 
mination of dosage, recommended methods 
of application, testing methods for hydra 
zine, and properties and handling of the 
material, Comprehensive operating data 
given. Olin Mathieson Chemical Corp 


243 Steam System Treatment 
This bulletin on Coravol for prevention of 
orrosion explains theor of 
ipplication of organic amines to steam 
tems Coravol process ind present ise 
histories of use in different types of plant 
ind industnes. Coravol is pa ol a com 
plete technical service pro 

formu for treatment 


brine el. Western Chemic 


244 Corrosion Treatment Cor “14 e H a Ss N i ne | Vv e s"’ 


rosion Protection of Steam and Conden 


sate Return Svsten 18 a folder on 


treatment tor boiler and conden 

tem his treat ment is de enibed a flord 

pow name) er oot dea bagaee hdr ..-but for long collector life 
The Bird-Archer Co 


245 Feedwater Treatment Pro« TH E N EW 5 RWS 


ess Bulletin Bl rreatment of Boiler 
Feedwater by Direct, or Internal Method 
discusses advantages of direct treatment 


as a complete treating program or a i 


supplement to external svate s. explain ° : 
ait dhcaak dnenhtaaak tn naan” ane Aerotec’s latest development in the field of erosion 


nomical, National Aluminate Corp resistant dust collector tubes is unique. 


246 Water Treatment sulletin : ‘ Smears Nene accelerate ets > 
SOU 96 ue, eunleien the taceene far baie Aerotec engineers proved, by accelerated tests under 
water treatment and tells services offered erosive conditions many times greater than normally 


by company in providing formulations for a +t ° 
encountered, that of all metals tested, white cast iron 


individual plant requirements. Covers pre 
treatment, internal treatment, treatment 


sf assures maximum resistance to abrasion. 


ipplication, blow-down adjustment, t 


control. Dearborn Chemical Co _ : ; . 
These tests are substantiated by actual installations. 

\ ee Ws > » ‘nati . ‘ ° 
247 Feed Water Deoxygenation They now establish the Aerotec 5 RWS collector with 


The advantages of chemical deoxygenation 
. botk — vatet - ee white iron tubes as the ultimate in long life and sus- 
ion ol hydrazine are described in 12-pp 


sulletin BW 5. How hydrazine serves to tained high efficiency in the field of mechanical 


maintain boiler in cleanest possible condi 
collection. 


tion, reducing tron oxide seale to a mag 


netic oxide, 1s tull letatled, and ich con P . 
siderations as economy and operation If your dust collection problem requires top mechan- 
handling precautions, storage are covered P oe 3 . 

rv ¢- ical efficiency, discover the assurance of highest per- 


Fairmount Chemical Co., Ine 


formance and long life possible only with an Aerotec 


REFRACTORIES, INSULATIONS 5 RWS. Call or write our Project Engineers today. 
248 Refractory Cement — Heavy They are ready to help you solve your dust control 


duty brick bonding and patching mortar 
is described in this 8-pp illustrated color problem. 


folder. Includes success stories concerning 

the product's application in high tempera 

ture oO une n ie protection of equ 

ture work and in the protection of equip Project Engineers, THE THERMIX CORPORATION | Greenwich, Con 
ICDL ACAINSL Sing Y 28h and gases t“ 

fractory and Insulation Corp (Offices in 38 principal cities) 

Canadian Affiliates; T. C. CHOWN, LTD. 1440 S. Catherine St. W., Montreal, Que. 


249 Refractory Concrete asic 


information on recommended practice for Manufacturers 


mixing and placing refractory concrete, THE AEROTEC CORPO RATION 


ised in the metal, power, ceramic, and 
Greenwich, Conn, 
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Now you can 


etek Acme Mella Gages 
Face UP or DOWN 


Jerguson 


NEW INCLINED 
TRUSCALE 


Remote Reading Gages 


your Remote Reading Gages face 
up or down to fit low or high installa- 
tior Inclined Truscales built with 
inclined either upward 35° ofr 


Have 


case 


and scak 


downward 4 
Iruscales give you 
» oft ] 
of scale reading and 
full 180° visibility 
with markings 
convex 


accuracy ot ! 


sO ale 
directly on 
face 


of warn- 
Flash 
signal 
lights and up 


All types 


ing signals 


inclined 


Truscale Gages 

vpword in fireroom 
inn red “ ale 
horns 


to six 


of 55 Flandre 


repeaters 


scale Gage 
inclined 
downward on 
control panel 
at Florida 


Power Corp 


Send for Data Unit on Truscale 
inclined Gages. 


—— Gages and Valves for the 
” ! 


Obser » of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Olfices in Major Cities 


Lendon, Eng 


France 


Bolley Meters & Controls lid 
Controle Bailey, Poris 
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petroleum refining industry a* a material 
to withstand service temp to 2600 F or 
more, is presented in this 16-pp manual 
Sections are devoted to special properties 
of refractory concrete, aggregates, refrac- 
tory insulating concrete, and structural 
design. Universal Atlas Cement Co. 


250 Refractory Castable — Bulletin 
R-40 describes use of Kaocrete-32, a high 
temperature refractory castable, in boiler 
ashpits. A discussion of various methods of 
ash removal, along with maintenance prob- 
lems peculiar to each, is presented. Four 
typical installations are detailed. Refrac- 
tories Div., The Babcock & Wilcox Co. 


251 insulations, Refractories — 
This 20-pp catalog features thermal insula- 
tions and refractories for general industrial 
applications. Organized for quick refer- 
ence, catalog provides information on com- 
position, physical and thermal properties 
and sizes of the various products. Lists 
chief advantages, covers materials for effi- 
cient control of temperatures from — 400 F 
to 3000 F. Johns-Manville 


COAL, ASH HANDLING 
252 Tractor Shovel The engineer- 


ing, design and produc tion stones of com- 
pany'’s HD-11G tractor shovel are picto- 
rially presented in 8pp Catalog MS-460 
Includes specifications and describes vari- 
which mean easier servicing 
down and greater 
Chalmers Mfg. Co 


ous teatures 
for leas time 
comfort. Allis 


253 
nd WS 


ire described in Bulletin 154 


operator 


Coal Crusher — Company's W¢ 
rolling ring coal crushers 
Emphasizes 
elements that 
it lower oper iting 


peclal construction mean 


greater coal reduction 


for Throttling 


costes. Cross section iilustration shows both 
feeding and crushing action incorporated 
and tables give capacities, speeds, and di- 


mensions. American Pulverizer Co 


254 


12-C 


Improved Crushers — Bulletin 
l6-pp, describes company’s line of 
crushers for reducing coal, coke, glass 
cullet, gypsum, lime, metal turning, sugar, 
sulphur and similar lump materials. Cov- 
ers Knittel ring t two-stage 
double-roll crushers crushers, 
ind double dimen- 
sional drawings and { 
included, Stephens-Adamson Mig. Co 


255 Why Liquid Diffusion — What 
liquid diffusion can do for power plants is 
explained in Form B, which tells how 
liquid diffusion compounds work and gives 
four practical These include 
dust control in coal handling, fly-ash con- 
trol, coal storage pile treatment and boiler 
cleaning. Johnson-March Corp 


pe crushers 
single-roll 
roll crushers Photos 
full specifications are 


ipplications 


FUEL BURNING EQUIPMENT 
256 Oil and Gas Burners — Bulle- 


tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners, 
or a combination of both for standard and 
wide operation, together 
with air registers and fuel oil heating and 
pumping se ts. Conversion table shows ap- 
proximate 
of oil burned, boiler 
quired for combustion, The 


257 For Burning Refuse Fuel 

This S-pp bulletin deseribes refuse fuel 
burn'ng equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
ind bagasse 


capacity range 


relationships between quantity 
ind air re 
Engineer Co 


capacits 


fuels such as bark, wood chips 


uniformly over the grate surface 


and Shut-Off 


Discusses 


at HIGH Temperature 
and HIGH Pressure 


Costs Less —Saves Space 


Unique W. S. Rockwell pressure sealing 


arrangement enables disc 


to seat full 


360° against inflated alloy band in valve 
body, practically eliminating leakage of 
gases even at 800'F. or higher and at 


pressure to 250 psi. 


Ilustrated is a 30” valve with motor 


operator; other sizes to 132”, 


W. S. ROCKWELL COMPANY 


2947 ELIOT STREET . 


AUTOMATIC VALVES 


t 


FAIRFIELD, CONN. 
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construction features Of various compo- 
nents. Riley Stoker Corp 


258 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
lurnaces where steam or compressed air 
is available for atomizing the oil. Includes 
information on furnace design and con- 
struction. National Airoil Burner Co., Inc 


PACKINGS, SEALS 
259 Packings and Gaskets Cata 


log P-1006¢ 32 pp, covers 05 most popular 
packings and gaskets in company 8 line, 
furnishing details of construction, service 
recommendations and size information. In 
cludes charts showing applic itions. Pack 
ing Div taybestos M inhattan In 


260 Mechanical Packings — Fea 
tured in 24 pp Cat ilog 56 are several re 
cent packing developments including ‘he 
multi-purpose Bel-Vee V-Ring packings 
the long wearing criss-cross Braid packing 
series, twisted foil packings for oil and 
distillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam = at 
temperatures up to 800 C. Packings for 
every industrial application are covered 
ind a recommendation chart is included 
The Belmont Packing & Rubber Co 


TUBING AND ACCESSORIES 
261 Rotary Tube Cleaners — Bul- 


letin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. Illustrates several models and heads 
toto Div hott Co 


262 Heat Exchanger Tubing 
Cited in this 30-pp catalog are typ al 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life. Describes ipplica 
tions of this tubing in various instances 
where unusual water conditions, as to pol- 
lution, excessive turbulence, temperature 
and the like, required such tubing. The 
International Nickel Co., Iné 


263 Life Extension for Condenser 
Tubes The 32 pp current edition of this 
booklet re ports on researe h into the causes 
of corrosion and means of combating them 
as well as the choice of condenser tube ma 
terials. Points out that Admiralty metal 
long a standard for power plant condenser 
tubes, works satisfactorily in most instal- 
lations, but other alloys may be necessary 
in others. Revere Coppet ind Brass, Iné 


264 Tube Expanders — Catalog 8&8 
119-pp, is full of detailed information 
sbout tube expanders ind associated tools 
used for tube rolling. Profusely illustrated 
catalog provides information relative to 
boilers, condensers, evaporators or miscel 
laneous heat exchangers. Special sections 
ire devoted to expanders LCCOSSOTICS, 
measuring instruments, rollers, extensions 
and drives. Keach t pe of equipme nt is fully 
described, applications are listed ind 
tables of engineering data included. Also 
covers tube expansion me thods, too! main 
tenance, expansion ¢ ileulations and charts 


giving sizes. Thomas CC. Wilson, It 


OTHER EQUIPMENT 
265 Product Guide — Manufactur 


ing facilities for company’s line of steam 


* 
| you have any 
of these troubles: 


* 1. SCALE, CORROSION, or FOAMING in your boiler operation, 
, * RUST and CORROSION im your steam and condensate lines. 
3. SCALE, CORROSION, or ALGAE GROWTH in your cooling or 


condenser water systen 
CORROSION or SCALE in your hot or cold water tank and lines 
RUST and CORROSION in your brine or sweet water system 


SCALE in pumps, water jackets, compressors, coils, lines, or equip 
ment. 


SLUDGE and MOISTURE in your fuel oil supply 
SOOT DEPOSITS in your furnace combustion areas 


then let WESTERN prove to you how a specific treatment 


applied to your specific problem can restore and maintain efficiency and 


economy in your use of water, steam and fuel. Check the number or numbers 


of the problems you have in the coupon below. Get full information 


* for example 


. . Western's Boiler Feed Water Treatment consists of special formulas, tailor- 
made to your specific water and operating condition, to eliminate scale, 
corrosion and foaming 


Over 65 Years of Know-How In the Chemical Treatment of Water 





Chemical Treatment 
for Water Send information on the problems checked 
Steam and Fuel I 2 | 3 [J 4() 
nm. @0 ut -6@ 
WESTERN Other 
Cc H E M I Cc A L Name 
COMPANY Firm 


Address 











717 Washington Street 
Kansas City 5, Missouri 
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OPW-JORDAN 
pilot-operated 
pressure 
reducing 


VALVE 





with the 
sliding 

Pate & 
plate 


(ff \ 
J Lt yy) . 
The Heart of the 
OPW.JORDAN Valve 


UTMOST SENSITIVITY AND 
ACCURACY OF REGULATION 


( ompe nsate i jor changes 


in inlet pressures and 


downstream demands 


* DEAD END SHUT-OFF 

* WIRE DRAWING MINIMIZED 
OR ELIMINATED 

* SELF-LAPPING SEAT 

© ELIMINATES VALVE CHATTER 


ty of sliding gate design elim 
use of down time con 
ry sted with pilot operated 
The WN lif offers a ditter 
1 improved way to accurate 
with all of the desired sensi 
! response 
For more tacts, write for 
Bulletin J-1160 


JORDAN CORPORATION 


Division of OPW Corporation 


G 
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6013 WIEHE ROAD 
CINCINNATI 13, OHIO 
ELMHURST 1.1352 


turbines, turbine generators, ship propul- 
on units, feed pumps, centrifugal com- 
yressors, blowers, centrifugal pumps, re- 
tion gear, and other products are de- 
eribed in this profusely illustrated 50-pp 
talog. Photos show manufacturing pro- 
cedure, De Laval Steam Turbine Co 


266 Burning Bituminous Coal 
This 24 pp illustrated booklet is a com 


| ition of numerous actual case histories 


istrial plants and institutions which 
iminous mal ‘the modern wa 
ich ved 


« historn show problems over 


operating econom 


quipment used, and ivings real 
1. Bituminous Coal Institute 


267 
Phirt 


iy 
titled Fundamentals of 


lurbine Speed Control 
Sulletin H-21 is 
Purbine Speed 
It i« an elaboratel illustrated, 
il booklet intended to clarify 


pp wire-bound 


on of common types of automat 
An intro 


general fundamen 


ontrol tor steam turbines 
ection cover 
control stems, and 


control terminology 


suitomath 
whe t Ke to 
jified diagrams show operating prin 


wtual control stems. Elhott Co 


Bulletins reviewed here are of- 
fered primarily for qualified power 
engineers. Manufacturers may with- 
hold literature from persons who 
do not state their job title and 
company. Some manufacturers also 
prefer noi to send literature to those 
in foreign countries in which they 
representatives. 


have no sales 


268 


Pwelve-pp Bulletin 7 


rechnical Refrigeration 
94 covers t complet 
ironmental testing and process 
ing equipment, Provice 
pecifications on recently redesigned al 
ticle hurmicit Low 

wieated test chamber i vell as 


Includes 
hue il engineering data Kowser, Ine 


269 Heavy Duty Fans 


Bulletin 4824 deseribes new 


ine of eny 


illustrations and 
temperature ind 


ized testing equipment 


hKight-pp 
Airfoil cen 
industrial 


pertormance len 


fans for heavy dut 
ons Discusses 
id construction details of the fans 

ipplemented with photos and 
- of wheel, housing, bearing, shaft 
possible Volume ontrol methods 
that in be used with these fans are de 


ind evaluated. Brake horsepower 


four volume ontrol methods 


uled. American Blower Corp 


270 Bearing Lubrication Vol 
XL, No. 10 of this company's Lubrication 
me provides in excellent 12-pp arti 
industrial bearing lubrication. Illus 

1 with photos and drawings, text 
el wh ibject w bearing design 
iriace bearing overhaul sapects 
lubmeation, including factors involved 
hoice of turbine oils and diesel lubn 
nt ind the deletenous effects of mois 
and the life expectam ol bearing 


unt rhe Texas Co 


271 > Corrosion Control l'reat 
ment of industrial equipment to control 
or innot be a hit-and-miss proposi 


sutions this 6-pp folder. Examples 
optimum control measures 


mth Insound treatment 


CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
WworK 


BOILER 
SETTINGS 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave New York 3, N. Y 
BRANCHES: CHICAGO 

BOSTON . PHILADELPHIA . CLEVELAND 

TROIT « RICHMOND, VA. © CINCINNATI OHIO 
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DEOXY-SOL 


SOLUTION OF HYDRAZINE 





¢ Oxygen- 
¢ Scavenger 
¢ for 
¢ Boiler Water 


¢ Treatment 

















EAIRMOUNY 


CHEMICAL CO., INC 
136 Liberty St., New York 6, N.Y. 
Midwestern Representative: 

4. 4. DeLemer & Sen, inc 


4529 No. Kedzie Avenue 
Chicege 25, il! 


| Ask for pamphlet BW-5 
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procedures, including minor physical r 
operating changes. Hall Laboratories, Inc 


272 Corrosion, Abrasion Control 

Modern practices und products for the 
positive protection of metal equipment 
from the effects of corrosion and abrasion 


ire described in this 16-pp bulletin. Covers 


factory and field ipplication of rubber or 

nthetic linings to metal parts or prod- 
icts, and maintenance coatings available 
for application by plant personnel. Goodall 


tubber Co 


273 Sectional Condenser Bulle 
tin 131 shows benefits of sectional-cde sign 
refrigeration condensers for 100 to 240 tons 
refrigeration capacity and explains the 
functions with diagrams and installation 
photos \ itawa shows component parts 


Niagara Blower Co 


274 Preheating Combustion Air 
This well-illustrated 36 pp bookle te xpl ins 
fuel savings and increased performance 
made possible by using waste heat in flue 
gases to preheat incoming combustion alr 
Also covers increased boiler output, ability 
to use lower grade fuels, other advantages 
ifforded. Booklet contrasts regenerative 
vith ree iperative preheaters explains op 
erating principle and structural details of 
the Ljungstrom air preheater. Applications 
for other than power boilers are also cov 
red. Air Prehe iter Corp 


275 Steam Condensers Advan 
tages and features of company’s line ol 
steam condensers are detailed in this 24-pp 
catalog which pictures actual installations 
in typical power plants. Design data and 
in engineering section providing informa 
tion on heat transfer rates, pressure drop 
ind other factors are included, Other se« 
tions cover air removal equipment, main 
tenance and steam condenser specialities 
Condenser Service & Engineering Co., Inc 


276 Steam Turbines The advan 
tages ol company's solid wheel turbines 
ixial flow turbines, single stage and multi 
tage, are outlined in illustrated Bulletin 
S-140. Deseribes various models in thei 
line and includes application photos. The 
Perry Steam Turbine Co 


277 feedwater Heaters Open 
Coil, tray-type feedwater heaters and 
purihers of both deaerating md) = =onon 
deserating type are presented in 12-pp 
Bulletin 117-A. Construction and opera 
tional features of the heaters are explained 
ind illustrated, and more than a dozen 
ivailable models are pietured long with 
ipplication suggestions. They cover ca 
pacities trom 1000 to 400,000 Ib per hour 


Stickle Steam Specialties Co 


278 Technical Refrigeration 

Pwelve-pp Bulletin 754 covers a complet 
line of environmental testing and proces 

ing equipment. Provides illustration ind 
specifications on recentl redesigned al 
tituict humudits low temperature and 
prelabri ited test chamber is well a 
ecialized testing equipment. Include 


}) 
helpful engineering data. Bowser, Inc 


279 Versatile Industrial Oi! 
enbed in 20 pp Form Al) 4078 is ar 
purpose ol offering protection tor 


range ol industmal equipmet 
15 viscosity grades, Discusses 


nid 


characteristics of the oil; explains 
tures its use in hydraulic system 
cers ur COMPpPressors electn 
araui turbines, bearing 
chart shows grace 


ties, Standard Ohi Cx 


Improved Operation 


of literally hundreds of 
mechanical products has been effected 


with Acco Tru-Lay 


flexible PUSAN. controis 


Tru-Lay Push-Pull Controls provide POSITIVE REMOTE-ACTION 
over long or short distances . with fixed or movable 
anchorages .. . for light loads or loads up to 1,000 Ibs., and 
these units are frequently and successfully used in conjunc- 
tion with Electric, Hydraulic and Air Controls. 


Flexibility makes it possible to snake around obstructions 
. simplifies installation ... reduces the number of work- 


ing parts 
Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 
Simplicity vs Complexity 


pa 





Compare the TRU-LAY 
PUSH-PULL cable in illus er oe Al 
tration with the mechan , . 
ical linkage PUSH-PULLS 
are simple, have but one 
moving part, are noiseless 
and give lifetime service 
accuracy Linkages are 
complex, made of many ) 
parts; they wear at many MPLE 
points. Their use brings TRU-LAY 
increased backlash, lost PUSH-PULE 
accuracy and vibration 
rattles 


~- 
~f’ 














Positive Remote-Action and Flexibility, together with Pre- 
cision and Long Life, explain why TRU-LAY PUSH-PULLS 
serve designers and users equally well in improving ma 
chine operations, whether the application is on such severe 
service jobs as Bulldozers, Power Shovels and Steel Mill 
Machinery, or on such light duty work as Photographic 
Equipment, X-Ray or Business Machines. 


Immunity to Vibration makes these TRU-LAY PUSH-PULLS ideal 
as Remote Controls on shakers and other vibratory products. 


Complete Protection Against Dirt and Moisture is a big factor 
in the use of this unit on machinery in Coal Mines, Cement 
and Steel Mills, Oil Fields and in many other industries 
Corrosion-Resistance of the unit, plated or with Stainless 
Steel construction as required by the use, has led to many 
applications in the Marine Field... salt water or fresh 
Supplied with a rubber cover the unit operates effectively 
even when the conduit is COMPLETELY IMMERSED in water. 
Lubrication of the inner member and conduit are for life 
Temperatures as low as —70°r will not hinder the proper 
operation of this unit, and it is thoroughly effec 

tive even in the extreme high temperatures en 
countered on Jet Engine, Furnace Door and Glass 
Furnace Damper control applications. 


Our DATA FILE will answer your further questions 
co Write for a copy without obligation 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-M Stephenson Bidg., Detroit 2 
2216-M South Garfield Ave., Los Angeles 22 . 929-M Connecticut Ave., Bridgeport 2, Conn. 
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EQUIPMENT NEWS 


continued from page 56 


30—INSTRUMENT for accurate 
recording, indicating of speed 
Keported to measure and record 
with an accuracy of » 0.1 per cent o 
recorder is for use 
company d-c tachometer genera 
calibrated in rpm, fp 
According to manufac 
high accurac 
difference 


peed 


measured speed, thi 
wit! 
tor It can be 
or other init 
turer, the natrument 
accomplished b measuring 
voltage and a volt 
a precision reference contained 
expanding the in 
A multi position switch 
value of the reference 


between tachometer 


natrument, 
trument seale 
used to change 
ulting in a different 
expansion for the instrument 
It explained that standard speed 
with ranges of 0-1000 rpn 
eurac of * 0.25 per cent 
is recorder, the total 
into 10 lep 0 100 
1000. Eact 
and ha an 


noted 


oltage n steps, re 
degree of 
recorder 
have an ac 
of span. Using th 
pan |} divided 
100 200, and so on to 900 
tep cover the entire cale 
> per cent, it | 

based on the 0-100 
or 0.025 


accurac of ) 
but the 
i 


pan would te ,o of thi 


accurac 
value, 

there ji an 
than l 
and 


per cent Company ay 
error not more 
from the 
tors, plus usual tachometer 
end result is a high! 
accurate with improved reada 
bilit Bulletin GEC-1377 give further 
General Electric Co 
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niormatior 


detect O, 
in FEED WATER 


Continuous records of the oxygen dissolved in 
boiler feed water and of the hydrogen entrained 


in steam, indicate when corrective measures are 


necessary to prevent 


ind costly 


measure and record dissolved oxygen directly 
The hydrogen in the steam is measured and 


indicates the quantity « 


dissociation. Cambridge Instruments are avail 


separately, or O, and H 


otherwise 


corrosion. Cambridge 


oxygen set 


31—CONTROL VALVES for high 
speed applications 
are announced as high 
instant-action, poppet 
type control valves. They are designed 
for use on large brakes, clutches and 
other devices, especially on high speed 
applications. They provide almost in- 
tantaneous response due to short pop 
pet travel, says manufacturer, and this 
fast response provides shorter machine 
cycle time and results in increased work 
output. Other advantages cited are more 
accurate cuts on high speed cut-offs, less 
and clutch slip, faster machine 
et-up and improved operating safety 
because of minimum machine drift 

Simple in construction, these valves 
have only three moving parts. The air 
cushioned poppet is operated by a sole 
noid pilot. Valve bodies are cast Navy 
M bronze, moving parts are stainless 
teel. The valves are offered with in- 
tegral pilots or for remote pilot operation 
in both two- and three-way types, nor 
mally open or normally closed. Working 
pressures range from 10 to 200 psi, in | 
to 1 in. NPT sizes. Valvair Corp. 


Hi-Speed Inline 
flow capacity, 


brake 


32—PUSHBUTTON SWITCH is 

space-saving lighted type 
The 52PB51 
centers, both 


T2 can be mounted on 1-in 
horizontally and _ verti- 
cally, and requires only 2'4 in. below its 
mounting panel. It has snap-action and 
comparatively high force differential to 
help prevent accidental actuations. By 
combining indicator light and switch in 
one compact assembly, these units cut 
panel space requirements in half, it is 


noted. Two subminiature  single-pole 


double-throw basic switching elements 
offer versatility of circuitry. 

In the new switch, the indicator lamp 
socket is fastened to the outer body of 
the switch and does not move when the 
button is pushed. This increases lamp 
life, according to manufacturer, since 
the lamp is not subjected to shocks from 
button actuation. Terminals of the in- 
dicator light are separate from those of 
the switch, allowing indicator light to 
operate on any circuit desired. The 
translucent buttons come in many sizes, 
shapes and colors. Special incandescent 
lamps are available for the switch in 6, 
12 or 28 v. Use of suitable voltage step 
down permits these lamps to be operated 
on 115-v power. Micro Switch Div 
Minneapolis-Honeywell Regulator Co 


33—PNEUMATIC DRIVE UNITS 

for positioning control devices 
This line of totally enclosed pneumatic 
drive units may be adjusted with linear, 
square, or square root characteristics, or 
field characterized for special applica 
tions. It is designed to position butterfly 
valves, control valves, dampers, louvers, 
rheostats, vanes and variable-speed 
drives by remote automatic or manual 
pneumatic signals having a range of 0 
to 20 psig 

The drive unit 
four-way valve, power piston and feed 
back cam into one integrated, compact 
system. In the pneumatic circuit, the 
positioner supplies air pressure to oper 
ate the valve, which is in balance when 
feedback position balances pneumatic 
demand. Positioner output is then 
stabilized at about 9 psig, null-balance 
point of the valve. Any deviation from 


combines positioner, 
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simultaneously 


Send for Bulletin 148 B.P 


CAMBRIDGE 
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| 
able for continuously recording either O, or H | 


INSTRUMENT CO., INC. 


3523 Grand Central Terminal 
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9 psig determines both magnitude and 
direction of drive-unit movement by 
exhausting one side of power piston and 
increasing air loading on other side 

When in manual position, an integral 
transfer valve shuts off the main air 
supply to both four-way valve and 
positioner, and exhausts both sides of 
the power piston. The torque shaft may 
then be directly positioned by a lever or 
handwheel, leaving pneumatic parts 
easily accessible. Five models cover a 
range of sizes, torque ratings. All have 
90-deg angular rotation, are equipped 
for manual operation, and consume 1.5 
cfm of air at 80 psig. Copes-Vulcan 
Div., Blaw-Knox Co. 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
123-124 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











34— OUTLET FITTINGS are easily 
installed connections 


W-S Couplets are easy-to-install branch 
outlet connections for pipelines, tank 
and pressure vessels. The W-S Couplet 
was designed to function as a universal 
outlet connection. On most application 
the fittings are used without modifica 
tion. Where attachment is to be made 


to a small diameter pipe, the fitting | 


modified by contouring the welding end 
with an acetylene torch to mate with 
the curvature of the pipe diameter 
Couplets are made with extra length 
and heavier wall to permit contouring 
without detriment to strength of fitting, 
weld or end 

W-S Couplets come in sizes '; through 
2 in. with serew-end or socket-welding 
end connections. They are also available 
in 90-deg elbows. They can be had in 
forged carbon steel (ASTM A-105, 
Grade 2), 3000-lb WOG cla crew-end 
type and schedule 40-80 socket-welding 
type. Bulletin CP-1-57 gives data. W-S 
Fittings Div., H. K. Porter Co., In« 


35—GAS DENSITY BALANCE uti- 
lizes null balance principle 
applications of the 3A Ga 

Balance include: continuou 
density measurements of hydrocarbon 
process streams; continuous hydrogen 
readings on H, blanketed generators; 
other uses in which specific gravity or 
density provides an index to gas stream 
properties. The 3A measures the density 
of a sample gas by a null balance prin 
ciple. A small dumbbell is supported on 


Typical 
Density 


1967 





How Barco Ball Joints Solve 
Piping Flexibility Problems 


FOR TEMPERATURES UP TO 1000° TO 1200°F. 








BARCO 
BALL JOINT 2 


ONE JOINT — Provides for angular motion or 
positioning of piping in any plane. (Also see 
below.) 


BALL JOINTS eae 


TWO JOINTS —This arrangement provides 
for piping alignment or simple flexible 
connection 








BALL JOINT 


ONE JOINT— Allows for full 360° swivel or 
swing motion, in addition to angular move- 
ment shown above. 





BARCO BALL JOINTS 


THREE (OR MORE) JOINTS —For complete flex. 
ibility. Any angle! Any radius! Any plone! 
Many arrangements possible 





in Power, 


Process, 


and Heating Service 


ERTAIN distinctive characteristics and features make Barco 
Flexible Ball Joints particularly well-suited for solving many 
present-day power plant piping design problems, especially for 
Steam Service: 
1, Ability to handle compound movement (where twisting is combined 
with thermal expansion and contraction). 


2 Virtually no deterioration. 


Able to stay in service for years without 


repairs or maintenance. No lubrication. 
3. No heavy pipe anchoring required. No ‘“‘end thrust" 


developed under pressure. 


Maximum safety for high temperature applications. 


All-metal construction. Special 


specified. 


metals can be 


Basic design is pressure sealing against leakage 


and self-adjusting for wear. 


Easy to engineer joints into piping to provide for 
any degree of flexibility, expansion, or movement 


required. 








GET THE FACTS — New Catalog 2158 is an interesting, illustrated hand. 
book on the application of Barco Flexible Ball Joints. Send for your copy NOW 





POUNDED ity 


BARCO 


7) eacean #1 OF" 


MOVES IN 


ANY 


DIRECTION 


547-3 NORTH HOUGH STREET 
BARRINGTON, ILLINOIS 


\. 
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“SILICA: 0.003 ppm, 
OTHER SOLIDS 
UNMEASURABLE...”’ 


With some doubt as to the outcome, the de-ioniza- 
tion units pictured above were installed outdoors 
at a lexas power and light company, to replace 
evaporation equipment as a means of purifying feed 
water for a high-pressure boiler. After three years, 
results far exceeded guarantee and expectations 
From raw water containing 27 ppm of silica and 
dissolved solids totaling 465 ppm, the quality of 
the effluent is reported as: “Silica, zero to 0.005 
ppm, average 0.005 ppm. Other solids are un- 
measurable This is a good example of what 
modern ILLCO-WAY ionXchange can accomplish. 


BOILER FEED WATER 
FOR POWER PLANT 


The particular plant shown above consists of « 
cation exchanger, an aerator, and a mixed-bed de- 
ionizer. The large tanks in the background hold «a 
supply of regenerants. Operation is manual through- 


out, a preference of the purchaser. Reswlts have 


proved even more economical than expected. 


GLLINOIS WATER TREATMENT CO. 


840 CEDAR ST. 
ROCKFORD, 
LLINOIS 


NEW YORK OFFICE: 141 E. 44th St, New York 17, NY. 
CANADIAN DIST.: Pumps & Softeners, Lid. Londen, Ont. 
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a horizontal quartz fiber one of its 
balls being punctured so as to avoid 
buoyancy effects. The other ball tends 
to rise or dip as the density of the gas 
increases or decreases. Thus the dumb- 
bell experiences a rotational force about 
the quartz fiber as it responds to density 
changes. The magnitude of this force is 
proportional to density of sample gas. 

Metal coated for conductivity, the 
dumbbell is held in place by an electro- 
static force established with adjacent 
electrodes held at a fixed potential. 
When the dumbbell rotates, it is restored 
to its null position by applying proper 
electrostatic potential to its surface. 
Magnitude of balancing potential neces- 
sary is proportional to the sample’s 
density. The balancing potential is used 
to operate a meter on the door of the 
balance, or on an external indicator or 
recorder. A 95 per cent response is ob- 
tained within a minute, manufacturer 
claims, and sensitivity is '4 per cent of 
full-scale. Bulletin 118-A gives details. 
Arnold O. Beckman, Ine 


36—SWITCHBOARD EQUIPMENT 
is metal enclosed 

This metal-enclosed outdoor switch- 
board equipment similar in appear- 
ance to metal-clad outdoor switchgear 
eliminates need to allot control build- 
ing space for switchboards, and permits 
units to be located near apparatus 
they help to protect, thereby reducing 








amount of wiring needed. Space is pro- 
vided at front of enclosure for protection 
and convenience of servicing personnel, 
allowing maintenance to be carried on 
during inclement weather. In a line of 
several units, side sheets are eliminated, 
and space becomes a walk-through aisle. 
Enclosures have internal illumination, 
heaters, outlets and ventilation. General 
Electric Co 


37—SLIMICIDE is now available 

in a liquid form 
Nalco 201, is a chlorinated phenolic type 
lime control agent described as a highly 
table liquid material. Previously this 
company has supplied chlorinated phe- 
nolic type treatments only in ball 
briquette form. The new product is sug- 
gested for general microbiological con- 
trol in pulp and paper mills and in 
recirculating cooling water systems, 
where it is said to be an effective control 
for both bacteria and fungi. In addition 
to the active killing ingredient, Nalco 
201 contains penetrating and dispersing 


agents. These additives increase the 
killing power of the treatment, it is 
noted. Nalco 201 is reported to break 
up protective slime masses and permit 
the killing ingredient to make intimate 
contact with the slime forming micro- 
organism. National Aluminate Corp. 


38—GASKET CUTTER features 
hexagonal-shaped bar 
The B Set Gasket Cutter, used for 
cutting round gaskets from asbestos, 
rubber, fibre or cork sheets, can also be 
used for precision scribing and layout 
work. The cutter features a hexagonal- 
shaped bar with a six-sided face on 
which to mount knife and point holders, 
said to assure a smooth, positive grip- 
ping surface for holders. The tool is ad- 
justable to cut gaskets 1'4 to 22% in. 
OD. Center point and knife holders can 
be mounted on a bar for cutting larger 
gaskets. Bulletin 140 describes this 
cutter. The Garlock Packing Co. 














CLASSIFIED ADVERTISING 





PROJECT ENGINEERS 


Permanent staff positions open for 
graduate mechanical engineers with 3 
years minimum experience as Project 
Engineer in design of steam electric 
power plants. Salary will be commen- 
surate with experience and ability. Ex- 
cellent working conditions. Liberal 
company benefits. 

Please give full details —including 
personal data, education, experience 
and salary desired in your reply. 


Write or call collect, to: 


THE KULJIAN CORPORATION 
Engineers * Constructors 
1200 NORTH BROAD STREET 


PHILADELPHIA 21, PENNSYLVANIA 
STevenson 2-9000 











THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Avenue, New York, N. Y. 


Paria— 
Bombay 


London 
Caracas 


Houston 
Montreal 


Chicago 
The Hague 








J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro- 

electric Power Plants, Industrial Plants, Me- 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


Greenville, South Carolina 











- | ee 
/L4 hu jean 
‘ 
ENGINEERS « CONSTRUCTO « 
POWER PLANT SPE 
(Steam, Hydro, Diesel) 
UTILITY * INDUSTRIAL « CHEMICAL 


merged tae - 





Stonega Coke and Coal Company 


\J OEN RON 





Kentucky Sun Coal Company - 
Old King Mining Company 
No. 1 & No. 2 
SUNFIRE OLD KING 
Brown Fuel Company 
HENSHAW 


PREMIUM ANTHRACITE 
Product of Jeddo-Highland Coal Company 
Hazle Brook 


ASHLO HARDBURLY 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA. 


Cable Address: GENCO 
4 Branches > 


CHARLOTTE, N. C. CINCINNATI 
IRWIN, PA. NEW YORK NORFOLK 


BUFFALO CLEVELAND 
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OAL 


, CRITICAL 
” SUCTION CONDITIONS 


ee 
with the 
ET UCTION 


Pp. tt ~~ 
“AURORA 


CLOSE-COUPLED TYPE B CENTRIFUGAL 


GENERAL PURPOSE PUMPS 


Modern industry is confronted more and more with 

critical suction conditions arising from hot water 

and chemical handling. These extremely high effi- 
ciency, compact, flexible and low 
NPSH pumps are a welcome an- 
swer. You'll be glad to get the 
facts. 


IDEAL for THESE DUTIES 


AIR CONDITIONING 
REFRIGERATION 
COOLANT 
HOT WATER 
CHEMICAL* 


TYPE BJF GENERAL PURPOSE 
ae el mee RA + AY BE FURNISHED IN SPECIAL ALLOYS 
TO MEET SPECIFIC CONDITIONS 


MANY VALUE FEATURES 


SEAL or GLANDS — Available in either as 
desired 

SPEEDS 3,500, 1,750 (60 cycle) and 2,880, 
1,440 (50 cycle) speeds. 

CURRENT — AC or DC- 
phases 

MOTORS—'!/, to 7!/2 H.P. drip-proof, splash 
proof, totally enclosed, explosion proof and 
chemical. Quiet, efficient NEMA standard. 

COMPACT QUIET ECONOMICAL 

ALSO AVAILABLE —in Type BJP Pedestal 
Mounted. 





CHARACTERISTICS 





All voltages and 


TYPE BJYV 
BASE MOUNTED 


WRITE 
euttrnn pee | 


6 for EVERY NEED 
in INDUSTRY 
WATER SUPPLY 
CONDENSATE 
BOILER FEED 
PROCESSING 
BOOSTER 





TYPE BJH HORIZONTAL 


CONSULT WITH US 


Aurora engineers will appreciate speci- 
fications of your difficult jobs. Only 
the RIGHT pump does the job RIGHT. 


TRANSFER 
ETc., ETC., 


Ask for CATALOG “‘M”’ 








Your Inquiries Will Receive Prompt Attention 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP owivision 


THE NEW YORK AIR BRAKE Wy 


40 DEARBORN ST. + AURORA > ILLINOIS. 
EXPORT DEPARTMENT —Aarora, Iilnois—Cable Address “NYASINT” 

















For more data circle 581 on Post Card 





Am PREHEATER CORP, INC 
asnorec coer 129 


aus CHALMERS mr co 12-13, 29 


ausis CHALMERS MFG CO. (TRACTOR DIV.) 41 

AMERICAN Lower CORP 16-17 

AMERICAN BRASS CO : 149 

AMERICAN CHAIN & CABLE CO 133 
AUTOMOTIVE & AIRCRAFT DIV 


AMERICAN CHIMNEY corp 
AMERICAN GILSONITE CO 


AMERICAN PUL VERIZER co 
ANDERSON co, v.0 
ARMSTRONG MACHINE WORKS 
Atomics INTERNATIONAL 


AURORA PUMP DIVISION, 


THE NEW YORK AIR 
BRAKE CO 3 


AUTOMOTIVE & AIRCRAFT Div 133 
AMERICAN CHAIN & CABLE CO 


BABBITT STEAM SPECIALTY CO ad 


BABCOCK & WILCOX CO., THE (BONER Div) 10-11 


BABCOCK & WILCOX CO. (REFRACTORIES Div) 109 
BAILEY METER COMPANY 34 
BALDwin as co 

Bat TAORS 4 ome ae 

BARCO MANUFACTURING co 

BECKMAN, Aanord o. inc 

BELMONT PACKING & nusser co 

seri LABORATORIES, INC 


A 
BIDDLE CO., JAMES G 


BIRD ARCHER co THE 
siTUmmous Coal INSTITUTE 
souden ENGINEERING & supp yYco 
BOWSER, INC 

BRIDGEPORT BRASS CO 


BUSSMAN MFG CO 


C 40 BATTERIES 

CAMBRIDGE INSTRUMENT CO., INC 
CARPENTER STEEL CO., THE ALLOY TUBE Div e 
CHAPMAN VALVE MFG. CO., THE. inside Back Cover 
CHESAPEAKE & OHIO RANMROAD 121 
CLEVELAND FUEL EQUIPMENT CO 

COCHRANE CORPORATION 

COMBUSTION ENGINEERING, INC 

CONDENSER SERVICE AND ENGINEERING 

COPES. VULCAN piv BLAW KNOX CO 


CRANE CO 


CRANE PACKING CO 


DAViS ENOSHERING CORPORATION 
BsARSOaN CHEMICAL co 
of LAVAL STEAM Turse co 


oe Thor STOKER COMPANY 


DIAMOND Lh ag ys SPEGIALTY core 
Dooce MANUFACTURING co 


SBSON, THOMAS a 
rowAnd vaLves, INC 


ELLIOTT co 


A 
ELLISON DRAFT CAGE co 


eNcmneeR co., THE 
erie city IRON worKs 


EVERLASTING VALVE CO 


FAIRMOUNT CHEMICAL CO., 132 
reLT PRODUCTS mrG co sd 


FOSTER co, BeNJamin e 
FOSTER WHEELER corr 42-43, 59 


PULLER co 58 


GENERAL coat CO. 137 
GENERAL ELECTRIC ¢o Ld 
ides Co, PROOUCTS Div 

GOODALL ‘RUBBER co 


r h 
GRAVER WATER CONDITIONING 


HAGAN CHEMICALS & CONTROL, INC 
HALL LABORATORIES, INC... 
MiLLiaRD CORPORATION, ™e 

wus McCANNA co 


A 

HUYETTE co, INC, ‘THe PAUL B 

WLLINOIS WATER TREATMENT CO 136 
A ’ ss. Brand & MecPt 

INFILCO INC ad 
A r 


INTERNATIONAL NICKEL COMPANY, INC., THE... 117 


a 


SEROUS GAGE & VALVE 
JOHNS MANVILLE 
JOHNSON MARCH corp 


JORDAN CORP 


KAISER ENGINEERS 
— KEELER CO 
KIRK & BLUM MFG ‘co 
r 
KOPPERS co. INC 
Kore CORPORATION 
KULJAN CORP 
LACLEDE CHRISTY CO., DIVISION H. K. PORTER 
co., INC 


LEAVITT MACHINE CO 


LEsSuIE CO 


MANNING, MAXWELL & MOORE, INC 107 
MARLEY co. THe e 
MARYLAND SHIPBUILDING & DRYDOCK Co 60 


MEAD. MORRISON DIVISION, McKIERNAN.TERRY 
core 27 
A M 
MILTON Roy co 


y Aitkin. 


NAGLE PUMPS, ate. 

NATIONAL AIR sunner ‘COMPANY, INC 
NATIONAL ALUMINATE CORPORATION 

wow “ENGLAND CARBIDE 1 Toot ‘co. 

MIAGARA slower “COMPANY 

wonrn AMERICAN mocut PRODUCTS co., THE * 


one eyector co. inside Front Cover 
ow BEN coat co. 113 


oun MATHIESON CHEMICAL corp 


ay oot co., THe 

PHILADELPHIA piume rv MACHINERY co 
nrrseukoH ripinc . EQUIPMENT CO 
rowelt valves 

Rar DANIEL CORP. 

PREFERRED urumies ie core 
PROPORTIONEERS, INC 


RAVESSTOS- creat y waa INC 
REFRACTORY & INSULATION core 
RELIANCE Gauce ¢ COLUMN COMPANY 
REPUBLIC now METERS co 

never COPPER A ‘oRass, INC 

nic: Wil, oe 

nue STOKER CORPORATION 
nockwet co., w. . 

Ross WEAT EXCHANGER DIVISION 
roto DIV OF ELLIOTT co 


SARCO COMPANY, INC 
SINCLAIR REFINING co. 

socony moi on co, “INC 
sreNce encwaeanec co 
STANDARD. on CO. (INDIANA) 
STEARNS MAGNETIC PRODUCTS 
STEPHENS. ADAMSON MPG. CO 
snickte STEAM SPECIALTIES co 
STONE a weester ENGINEERING CO 
STURTEVANT MILL CO... 


RA 


SUPERIOR COMBUSTION INDUSTRIES, INC 


TAYLOR aco, w A 
me TERRY STEAM TURBINE co 


TEXAS co., THe. 


Bock Cover 


rey ENGINE 4 "MACHINE co * 


UNION IRON WORKS 
U $ ELECTRICAL ‘MOTORS 
UNIVERSAL ATLAS CEMENT CO 


VOGT MACHINE CO., HENRY 


WESTERN CHEINCAL COMPANY 
wesTeRn PRECIPITATION coer 
wickes ‘BONER co 

witiiams Gauce co. 
witson, InNc., THOMAS tas 


M 
won THINGTON ‘CORPORA nore 


YARNALL-WARING COMPANY 
Agency The Michene 











Pube bundle partially removed from shell of General Electric heat exchanger. Fixed-end tube sheet is Ambraloy 
117, one of The American Bra mpany thiaminum-bronze alle TL heet j ( diameter, 2” thick 


Thick, rolled circles of Anaconda Aluminum Bronze 


available for high-strength tube sheets 


Where uperior strength and corrosion Anaconda sheets, plates and circles plat for condenser tube sheet ol 


| 


resistance are required in heat-ex ire available in a wide range of allo copper and several copper illoys in 


hanve ipplications the use of rolled ind size for heat-exchangs erTvice 1 rectangular VA to 156 inches nm 


circle ot Amb il v-917 tor the tub rare ind tationary team powe vidth mal \\ uv up to 15.000 


heet Her ippreciable saving ip plants, oil refineries and other proce pounds for an hape that can be cut 


material ce t compared to circle re ndustrie Produced b th olli from such sheet. The maximum stand 


flat ad limit for circle ire 160 inches 
American Br Compan can fut | ( ite in dimension ind are free iameter and 11,000 pound in 


Ambraloyv-917 in rolled circle up | ol i urface impertectior eight. Half-circles can be produced 


»” thick n imum diametet ire porosity often prevalent my cast pl te | to 13.000 pound in weight 


erned by thicknes The Ameri iti Bra ( OTP iti ( Special jobs When pecili ition f ill 


for extremely large plate for P cial 


pplic itions The American ri 


luced b the forgin proce Phe pro the ire) commerciall 


Compan will glad] cooperate in the 
olution of such problem lor further 
information on Anaconda Condenser 
Pubes or Pube Sheet vrite The 
American Brass Company, Waterbur 


1) Conn 


ANACONDA 


TUBES AND PLATES FOR 
CONDENSERS AND HEAT EXCHANGERS 


Completed General Electric water-to-water heat exchanger for cooling the condensate Made by 
, — 


ecirculated through the hydrogen coole oO 4127,500-kva_ cross compound turbine 
nerator unit. Water box co o Ambraloy-917, 361%” diameter and { thich The American Brass Company 
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New Automatic Precipitator Contro/ by 


WESTERN PRECIPITATION 


offers many vital advantages... 


3 STABILITY 


This new control has indefinite Under short circuit, open 
life expectancy under all types of circuit or other varying 
operating conditions. There are no conditions, this control is 
tubes to replace, no high speed completely stable and 
relays, counters, or timers to inherently trouble-free! 
maintain. All circuitry consists of 
rugged ‘‘static’’ devices that have 
unusually long life! 


LONG LIFE 





MODEST 


RELIABILITY COST 


Optimum Precipitator power input 
is maintained regardless of 
operating conditions. The sensing 


Modest initial cost coupled 
with negligible mainten 
ance assure optimum oper 
ating efficiency (therefore 


control is simple, positive, accu 
rate—and automatically evaluates lower operating costs 
the spark ‘Power Value’ (intensity throughout many years 
and frequency)—not just frequency of continuous service 
or intensity alone 





Wruen using a Cottrell Preci itator for collecting dust, fume fly ash or 
other suspensions from industrial gases, it is essential at all times to impress 
on the high voltage system the highest possible voltage and current without 

flashover’. Depending upon gas conditions, dust loading and other vari- 
able factors, the optimum voltage and current requirements vary widely 


from one minute to the next. Therefore, the vital importance of a simple, 
Why not modernize your present out-dated 


Precipitator installation? The Western 
Precipitation Automatic Precipitator Control 
can be installed on any Cottrell unit. For 
further information contact our nearest office! 


trouble-free and highly sensitive Precipitator Control is self-evident 

This new Western Precipitation Automatic Precipitator Control —a 
product of the organization that has consistently led in the application of 
Cottrell Precipitators for industrial gas cleaning — combines vital advan- 
tages found in no other competitive equipment. Our nearest representa- 


tive will be glad to supply complete details. Or write direct! 


T ' . > , j - . . . C . P . 
Western Precipitation Corporation 
Manufacturers of Equipment for Collection of Suspended Material from Gases 

and Equipment for the Process industries 


Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 54, CALIFORNIA 
Electrical Precipitators 


Chrysier Building, New York 17 «+ 1 North La Salle Street Building, Chicago 2 « Oliver Building, { : € Mechanical Collectors 
b ts 


Pittsburgh 22 « 3252 Peachtree Road N. E., Atlanta 5 * Hobart Building, San Francisco 4 P Combination Units 
Precipitation Company of Canada Ltd, D Square Building, Montreal —— ey ~~ a 


Representatives in all principal cities 


Oesigners and 





For more data circle 582 on Post Card 





we 
|| 
== iin 


Ge iii 


~, 


veer 


Ce AB 


PPP PDE D DD beens 


oO ili 


TLL Tee 





As Good as Money 
in Your Pocket 


Cl CHAPMAN LIST 960 


Small Forged Steel 
Gate Valves! 


In more case on more jobs... you'll find 
more Chapman List 960 valves at work than any 
other small forged steel valve. Such popularity must be deserved .. . and i 
Chapman List 960 valves really have it 

Wedge faces are uper hard. They’re hardened to 800 Brinell by Chapman’ 
exclu Lie Malcom ing proce They can't it I] OI C1ZeC And the eut ring are 
hardened stainle teel. They’re hard to wear out but, when the time comes, easily 
replaced There’s no full pressure repacking difficulty No expo ed threads on 
bolted follower of the special outside screw rising stem design. No trouble maker 
from top to bottom. 

The time and money you save on maintenance and replacements are money in 
your pocket. These valves stand up long and perfectly under conditions ranging 
from 380 psi at 1000°F. to 2000 psi at 100°F. Of course, for higher pressures you 
specify Chapman List 990 valves. 

Sizes for Chapman List 960 range 44” to 2”. With rising stem with yoke or with 
rising stem with inside screw. Bonnet joint is either gasketed or ground metal to 
metal, as you prefer. 


They’re all listed, and explained in our Catalog 10. Send for it, now. 


The CHAPMAN 


Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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Make sure you get 
the power you pay for 


For over twenty years more stationary diesel horse- 
power in the United States has been lubricated with 
Texaco than with any other brand. 


When jfuel and maintenance bills get out of hand and 
power'’s not up to par, chances are your oil is the culprit 
Let your Texaco Lubrication Engineer recommend the 


proper grade of Jexaco Ursa Oil 


Texaco Ursa Oils keep diesel systems running clean 
for full compression and complete combustion pre 
vent harmful deposits in the combustion chamber, in 
crankcase and on valves. They help minimize ring, cyl- 
inder and bearing wear—all of which adds up to full 


power on less fuel and lower maintenance costs, 


rhere is a complete line of Texaco Ursa Oils to meet 


the requirement of all die | gas and dual-fuel engine 


Just call the nearest of more than 2,000 Texaco Di 


tributing Plants in the 48 States—or write 


Ihe Texas Company, 135 Ex 42nd Street, New 
York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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